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ABSTRACT
For over a decade, research has been conducted into artificial intelligence systems that have
the ability to automatically generate multimedia presentations. Instead of drawing on discourses
commonly involved in the creation of multimedia presentations, such as graphic design, the
responsibility for insuring the communicative and aesthetic effectiveness of presentations
generated by these systems has been restricted to a limited set of linguistic and print-centric
discourses. As a result, users (and developers) are often disappointed that automatically-
generated presentations lack much of the communicative coherence and multimodal aesthetic
qualities of real-world multimedia. In this paper we show that defining a presentation’s
motivation for communication will determine the disciplines that should be involved in both its
creation, and in the formulation of evaluation criteria for ensuring effective communicative and
aesthetic outcomes. Such evaluation criteria, if implemented into one of these Intelligent
Multimedia Presentation Systems has the potential to significantly improve the communicative
efficiency of automatically-generated presentations.
1998 ACM Computing Classification System: H5.4 [Hypertext,Hypermedia]: Architectures, Navigation, User issues.
I.7.2. [Document Preparation]: Hypertext/hypermedia, Multi/mixed media.
Keywords and Phrases: Multimedia semantics; intelligent multimedia presentation systems; automated presentation
generation; semiotics; design; human factors
Note: Part of the research described here was funded by the Dutch national ToKeN2000/CHIME project.

Towards Making Automated Multimedia Communicate
More Effectively: A Multi-Disciplinary Approach∗
Marcos S. Ca´ceres
Department of Communication Design
Queensland University of Technology, Australia
marcos@datadriven.com.au
November 10, 2004
∗This report is a revised version of the Honours Thesis with the same title, also by Marcos S. Ca´ceres,
published by the Department of Communication Technology, Queensland University of Technology, Bris-
bane, Australia. This report was edited by Frank Nack (thesis supervisor) and Lynda Hardman.
i
ii
Abstract
For over a decade, research has been conducted into artificial intelligence sys-
tems that have the ability to automatically generate multimedia presentations.
Instead of drawing on discourses commonly involved in the creation of mul-
timedia presentations, such as graphic design, the responsibility for insuring
the communicative and aesthetic effectiveness of presentations generated by
these systems has been restricted to a limited set of linguistic and print-centric
discourses. As a result, users (and developers) are often disappointed that
automatically-generated presentations lack much of the communicative coher-
ence and multimodal aesthetic qualities of ‘real-world’ multimedia. In this pa-
per we show that defining a presentation’s motivation for communication will
determine the disciplines that should be involved in both its creation, and in
the formulation of evaluation criteria for ensuring effective communicative and
aesthetic outcomes. Such evaluation criteria, if implemented into one of these
Intelligent Multimedia Presentation Systems has the potential to significantly
improve the communicative efficiency of automatically-generated presentations.
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Chapter 1
Towards effective multimedia
communication
The automatic generation of multimedia presentations has been a focus of multimedia
research for over a decade. Research into the automated generation of multimedia presen-
tations has resulted in a number of Intelligent Multimedia Presentations Systems (IMMPS),
which are, essentially, knowledge-based systems that are able to generate multimedia pre-
sentations with minimal or no human intervention [6, 22, 73, 85, 97].
1.1 IMMPS research - motivation and problems
There are many commercially motivated reasons as to why researchers have been interested
in developing IMMPS. Andre´ et al. [3, 6], Geurts et al. [45], and Roth and Hefley [85] (p15)
argue that IMMPS have a vital role to play where an information domain is so large and
dynamic that it would not be financially feasible or humanly possible to manually generate
all possible multimedia presentations. Other researchers [86] argue that IMMPS could
allow users with limited knowledge of the field of multimedia to easily produce multimedia
presentations. More recently, van Ossenbruggen and Hardman [98] argue that, as we enter
the era of mobile computing, there may be too many hardware/software combinations for
systems that generate multimedia presentations by using templates to feasibly adjust to
(see also [45]). Template-driven presentations are currently the most common means of
generating multimedia on the World Wide Web [97]. Ideally, an IMMPS should adapt
content by taking as input a user’s profile, plus a device’s profile, and adapting content
for device independence and the user’s accessibility needs – all this while retaining the
presentation creator’s intended message [3, 22, 99] (see also CC/PP [104] and WCAG 1.0
[102]). According to Kobsa et al. [58], there is a growing need for hypermedia systems
that can handle such a degree of user/device adaptation and content tailoring. Kobsa et
al. point to the economic benefits and consumer satisfaction that come from dynamic user
modelling and content tailoring of web pages already seen on the World Wide Web.
Despite the various optimistic and forward-looking motivations for their development,
1
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Figure 1.1: The sophistication of human designed interfaces, as in games, might influence
the perception of a computer generated communication flow.
IMMPS have not proliferated into the commercial mainstream or widely onto the World
Wide Web. Several reasons have been proposed as to why this limited success might be. For
instance, van Ossenbruggen et al. [97] have argued that web-based adaptive multimedia
requires different document and presentation abstractions from those currently used to
publish documents on the World Wide Web, which are based on text-flow. Adaptive
multimedia formatting models cannot be based on text flow and so the development of
IMMP-like systems for the Web is proving increasingly difficult. As a result, Ossenbruggen
and Hardman argue that new document and presentation abstractions may be needed to
specifically support adaptive hypermedia [98].
In another instance, Nack [80] has criticised the multimedia research community for
being out of touch with production and consumption of ‘real world’ multimedia, in par-
ticular the entertainment media of computer games. At first, it may seem unjustified to
compare research level multimedia to today’s multi-million dollar computer games pro-
ductions. Nack, and also Schmitz [88], however, make the point that a user’s exposure
to computer-based entertainment media can shape their expectations for computer-based
multimedia they experience. It also is apparent that the entertainment media has long
ago departed from the passive 2D metaphor to an active 2D+ or 3D representation, while
IMMPS generally have not1.
To illustrate, the sophisticated multidimensional visual and auditory effects, as well as
user interaction, experienced in computer games such as Neverwinter Nights [8], shown in
Figure 1.1 on the left, can actively shape certain expectations users have about multimedia.
IMMPS-generated presentations, such as the Cuypers-generated presentation on the right,
lack the graphical sophistication through which computer games are able to coordinate
multiple media and interaction into an active communication process. Most IMMPS only
passively present information so lack the ability to engage users in an active communication
process [5].
In Figure 1.2 we propose that, although entertainment and research industries employ
1There are, however, some notable exceptions. The PPP (Personalized Plan-based Presenter) system [3,
6], for instance, makes use of animated characters. PPP is discussed on in chapter 2.
CHAPTER 1. TOWARDS EFFECTIVE MULTIMEDIA COMMUNICATION 3
computer game 
motivation
entertain
user
disciplines > practice
writer, musician, designer, programmer...
media > modes
sound, text, colour...
Entertainment discourses
museum exhibition
motivation
educate
user
student  
disciplines > practice
writer, theorist, programmer
media > modes
sound, text, colour...
Information discourses
COMPUTER GAMES APPROACH CUYPERS APPROACH
representationrepresentation
Figure 1.2: The motivations for communication dictates the disciplines involved in gener-
ating multimedia representations.
the same media and modes for expression, the motivations of the producers and consumers
of a multimedia presentation differ. The motivation of the producers of multimedia, be
it, for example, to educate or to entertain (or both simultaneously), will determine the
various disciplines and discourses that designers will draw on when collaborating to gen-
erate a multimedia presentation. The entertainment industry, in developing games, has
historically involved professionals from cognate artistic disciplines including creative writ-
ers, designers, musicians, and programmers. We argue, however, that the IMMPS research
approach has generally been unrepresentative of the experts and knowledge from such
diverse disciplines, whose practitioners commonly and effectively develop media for mul-
timedia presentations. This under representation of potentially cognate disciplines limits
the discourses surrounding IMMPS research and thus the potential to produce IMMPS
that generate communicatively effective multimedia presentations. In addition, IMMPS
research still struggles to capture the diverse motivations of users which could potentially
utilize their presentations.
We therefore propose that, as a starting point, IMMPS need to identify and simulate the
discourses and practices of disciplines that would normally be involved in producing media
elements for multimedia presentations. Furthermore, given that IMMPS primarily output
computer-based data representations, we argue that IMMPS may often need to model
themselves around disciplines that explicitly deal with representational theory. That is,
disciplines that study how and why representations, such as multimedia presentations, are
produced and interpreted [28].
Attempts to integrate computer science with representational theory have previously
been made by various researchers, including Laurel [64] and Nack and Hardman [81]. Lau-
rel argues that dramatic theory and particular concepts from the theatrical domain can
be applied to improve human-computer interface design and computer-based interactive
methods (p1-33). Laurel also notes that it has been common practice amongst the com-
puter science field as a whole to overlook disciplines that deal with representation theory,
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such as theatre and graphic design, and instead opt for disciplines that are perceived as
being more scientifically “serious”(p22), such as usability or the field human-computer
interaction (HCI).
Nack and Hardman [81], on the other hand, propose semiotics as a way of integrating
representational theory with IMMPS. It would seem that semiotics is a logical choice for
the task, since, as Chandler [29] states, “semiotics involves studying representations and
the processes involved in representational practices, and to semioticians, ‘reality’ always
involves representation.” We argue, however, that relying solely on dramatic theory or
semiotic theory may not be enough to bridge the gap between IMMPS research and the
creative practices that produce the media elements, or content, for multimedia. Again, in
our view, the disciplines to include in the creation of a multimedia presentation should be
primarily dictated by the motivation for communicating with a user.
We argue that IMMPS researchers have not acknowledged in their research the disci-
plines that explicitly deal with process of representation2. Instead, over the past decade,
many IMMPS researchers have relied on, and often extended, the document abstraction
model. This is not astonishing as this model is still widely applicable for a great number of
multimedia presentations [96](p76-8). For instance, As Berners-Lee explains [20](p45), the
most widely used hypermedia publishing standard on the Internet, the HyperText Markup
Language (HTML) [103], was inspired from the document abstractions used in the Stan-
dard Generalised Mark-up Language (SGML) [53] – initially a print media publishing
standard [96](p29). In fact, HTML was primarily proposed by Berners-Lee as a system
to facilitate online documentation and hence was built around textual (print) presentation
and structural requirements [20](p22)3.
Irrespective of the origins of HTML, what is now generally professionally published
on the web no longer looks or functions like print media documents [96](p10). Electronic
documents nowadays contain digital videos, dynamic menus, embedded Flash [66] and
Shockwave [65] movies, executable source code, and other dynamic media elements that
supersede print-media as an active communication medium in many ways4 [96](p2). In
addition, even through the short time the web has existed, graphic/web designers have
2Here are a few works that actually address the disciplines we generally miss [100, 24, 78, 79].
3See in particular the elements and attributes of the HTML 2.0 specification document (1995), available
at http://www.w3.org/MarkUp/html-spec/
4This is not to say that using proprietary multimedia technologies, such as Flash and Shockwave,
on web-documents does not come with its own set of problems. Advocates of the Semantic Web and
usability experts argue that proprietary formats such as Flash and Shockwave pose considerable usability,
internationalization, and information processing problems on the web [82], [20](p180-1). (These issues are
currently being addressed by Macromedia, the creator of the Flash and Shockwave formats [82]). New
multimedia recommendations, such as SMIL [106, 101], XHTML [107], and SVG [42], are set to overcome
these limitations by using an open XML framework, which natively supports internationalization, as well
as by their ability to support various XML-based metadata standards/recommendations [17, 2, 55] and
technologies. Using metadata and related processing technologies will allow multimedia to become machine
processable, which is a prerequisite for the Semantic Web [97]. The Cuypers system is already overcoming
the issues relating to proprietary multimedia formats as it natively built upon XML technologies and
recommendations. See also our discussion of the CUYPERS system in chapter 2.
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devised web-specific design ideologies which build upon the solid foundations of various
traditional (modernist) design ideologies (such as Bauhaus, De Stijl, Swiss, etc.). According
to Engholm [41], to create these new design ideologies, designers have, for some time
now, been extending their discourses with progress made in the study of human-computer
interaction, usability [41], and more recently accessibility [102].
The inclusion of rich media elements and these new design ideologies allows web design-
ers the ability to easily break the document metaphor by, amongst other things, integrating
interaction, adaptation, and temporal structuring of content [86], as well as creating new
ways of structuring arguments in hypertext which differ significantly to those of traditional
media [25, 62](p123) – such as print-media.
1.2 IMMPS - an approach from a different point of
view
In this report we argue that the domain and motivation for an act of multimedia com-
munication determine the various disciplines that should be involved in the creation of
an effective multimedia presentation. For instance, if the motivation is to educate a per-
son about artefacts from a museum domain through various digital media, then, museum
educators, writers, graphic designers, sound designers, and so on, should be involved in
constructing a multimedia presentation. However, if the motivation and domain changes,
then so will many of the disciplines involved in the construction of a multimedia presenta-
tion. Furthermore, we argue that no matter which disciplines are involved in the design of
a multimedia presentation, they will all impact on four particular processes of multimedia
communication. We refer to these four processes as generation, evaluation, collaboration,
and signification.
Firstly, in the process of generation, designers draw on their knowledge from their
respective disciplines to design media elements for a multimedia presentation. For instance,
a graphic designer will use skills from the discipline of graphic design to produce a particular
graphic for a presentation.
Secondly, in the process of evaluation, these designers apply critical knowledge from
their respective disciplines to evaluate a media element in a multimedia presentation in
terms of quality of media and effectiveness of the communication design. Again, a graphic
designer will draw on their understanding of fundamental design elements and design prin-
ciples to decide whether their generated graphic meets the communicative criteria of the
presentation [63, 108].
Thirdly, in the process of collaboration, designers from various disciplines rely on shared
discourses and descriptive framework to effectively work together and evaluate the overall
communicative quality of a generated presentation. For instance, the graphic designer,
the writer and an audio designer may get together and critically evaluate the integration
of their respective media elements in the overall presentation. Once the designers have
finished putting together a multimedia presentation the final process may occur.
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Fourthly, in the process of signification, a user derives meaning from a multimedia
presentation based on perception, various cultural factors, and, to a lesser extent, their
understanding of the processes of generation, evaluation, and collaboration.
To show the value in understanding multimedia in terms of the four processes discussed
above, this report will show the following:
1. Multimedia is not simply the spatial-temporal amalgamation of different media, but
that each medium comes with its own complex combinations of established disciplines
and discourses that impact upon the generation, evaluation, collaboration of those
who produce multimedia presentations. These disciplines may also impact how a
user derives meaning from a presentation through the process of signification [61](p8,
67-85).
2. Given that each medium comes with its own established disciplines and discourses,
multimedia designers (human or IMMPS) require a shared discourse in order to
generate, evaluate, and collaborate in designing multimedia presentations.
Through this understanding of how multimedia is developed and communicated, our
central objective for this report is to improve the communication efficiency of presentations
generated by the Cuypers system through a descriptive framework that incorporates a
number of established theories and discourses described mainly in Chapter 3 and 4. Within
our work we draw upon the discourses of museum education, exhibition design, graphic
design, hypermedia theory, and semiotics.
By “descriptive framework” we mean a set of description schemata and related manipu-
lation rules that facilitate “sufficient expressive power to capture relevant knowledge of the
design world under consideration and to allow complete and precise formulation of the re-
quirements for a solution of a design problem” [76](p83). For the purposes of this report, we
will substitute the words “design world” with multimedia presentation. The basic elements
for our framework will be prepared from the vantage point of IMMPS research [85, 22],
with the intent of representing artworks and concepts found in the domain of musea for the
fine arts. When applied in the context of IMMPS, the framework will be shown to be useful
for recursively looping through the processes of generation and evaluation. These recursive
loops may result in multimedia presentations that may communicate more effective than
those generated by current linguistic-based [68, 73] and print-based [83, 86] approaches
commonly used in IMMPS research today.
The potential for our framework to communicate more effectively than current ap-
proaches is realized through the inclusion of disciplines that have remained mostly under-
represented, for one reason or another, in IMMPS research. We argue that these under-
represented disciplines, such as graphic design and sound design, have traditionally been
included when manually constructing multimedia presentations [9] and thus should also be
part of the common discourse of IMMPS researchers.
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1.3 Report overview
Chapter 1 introduced the motivation of IMMPS research and outlined the direction our
work takes to improve aspects of IMMPS research. We initially proposed that the motiva-
tion behind an act of multimedia communication should determine the disciplines which
should collaborate to generate and evaluate any multimedia presentation. In addition, we
argued that all multimedia presentations are a form of representation and that this has
particular implications for how multimedia is generated, evaluated, collaborated, as well as
having an impact on what the presentation might signify to a user. As a result we propose
a “descriptive framework”, namely a set of description schemata and related manipulation
rules that facilitate the capture of relevant knowledge of the design world under consider-
ation and to allow complete and precise formulation of the requirements for solution of a
design problem.
Chapter 2 looks at a number of already established IMMPSs. The aim of this analysis
is to determine the strengths and weaknessis of the various approaches. The results of the
analysis help us to develop our descriptive framework.
Since our aim is to improve the communication efficiency of the Cuypers system, which
operates with data from a museum domain, Chapter 3 examines how various disciplines
collaborate within a museum to put together an exhibition, which we will regard as a
physical multimedia presentation. Such an analysis of a museum exhibition will serve to
show that the collaborative unity between disciplines is a key factor to achieving common
communicative goals.
Chapter 4 applies the results of Chapter 3 with respect to Cuypers’ ability to generate
multimedia presentations. We will show that the processes of evaluation and (re)generation
will yield a multimedia presentation that may communicate more effectively than presen-
tations currently generated by Cuypers. We will also show that our descriptive framework
can be used to enhance many parts of the Cuypers system architecture. We will not,
however, be formalising or implementing the suggested improvements into the Cuypers
architecture as part of this research. As we will show, further research beyond the scope of
this report, will be needed to achieve full implementation of our approach. This means that
some sort of implementation of our approach, backed up with user testing, would naturally
be required to validate our hypothesis. We will argue, however, that future application of
our approach to Cuypers will demonstrate the advantages that a dynamic multidiscipli-
nary approach can bring to the domain of IMMPS research in general and to the Cuypers
system in particular.
Lastly, Chapter 5 concludes the report and gives a summary of the main contributions
and recommendations made by this research.
Chapter 2
IMMPS research - an overview
In the previous chapter we outlined general problems of IMMPS research. In this chapter
we aim to explain in a bit more detail why common IMMPS research limited itself by
applying the document abstraction model as the basis of its discourse mechanisms. Our
argument builds on a few key examples of IMMPS systems, namely the TEXPLAN [73]
system, the WIP and PPP systems [3], the Cuypers system [56] and the Terminal Time
System [70, 71, 36].
2.1 TEXPLAN
TEXPLAN is a reasoning system for generating text-based natural language explanations
in any given domain. Given an object-oriented domain model, such as a street map,
TEXPLAN can identify an entity, compare different entities, and explain a process by
coordinating text, and simple graphical shapes through a graphical representation [73](p61-
62). For instance, a user may query TEXPLAN as to how to get to a particular location
on a street map relative to the user’s current location. TEXPLAN would respond to the
user’s query by synchronising text and simple graphics over time that explains to the user
how to reach their desired destination.
For the TEXPLAN system, Maybury [73] generalises upon a long tradition of computa-
tional linguistics, which stem from Searle’s formalisation of (J. L. Austin’s) speech acts [89],
to propose a resulting set of communicative acts. According to Eagleton [38](p102-3),
Austin’s speech act theory demonstrates that spoken language’s function is not merely to
describe reality, but instead it is always perfomative. That is, language is always used to
get something done. For instance, one performs an ‘illocutionary’ act by affirming some-
thing in saying ‘you are under arrest’. According to Maybury, communicative acts theory
covers a broader range of communication than speech act theory, including “rhetorical,
linguistic, and graphical acts as well as non-linguistic auditory acts (e.g. snap, ring) and
physical acts (e.g. gestures)” [73]. Similar to speech act theory, communicative acts nom-
inally classify the rhetorical functions of media elements used in a multimedia discourse in
terms of speech acts. A blinking circle, for instance, used in a presentation to attract a
8
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Figure 2.1: The PPP Persona explains to a user how to fix a modem.
users attention would be classified as a ‘deictic’, or indicating, act [73]. The following two
systems also make use of communicative acts as a model for communication.
2.2 WIP and PPP
The WIP [4] and PPP (Personalized Plan-based Presenter) systems [3, 6] are two further
examples of IMMPS that use language-centric theories. Andre´ et al. [6] state that WIP and
PPP’s approach to multimedia generation and evaluation is also through communicative
acts, as well as through the extension of the linguistic theory known as Rhetorical Structure
Theory [68] (RST). RST is a formal vocabulary used to describe a specific set of rhetorical
relations that occur in (spoken or written) texts [68]. For instance, RST can be used to
describe elaborations, motivations, evidence, concessions, and so on, in a written text.
Written texts described in terms of RST result in a computable structure of nucleus and
satellite relations that semantically represent the argumentation structure across linear
text spans [68].
WIP is a fully automated IMMPS, meaning that it computationally generates images,
animations, text and speech on the fly. WIP’s motivation is to generate goal-driven pre-
sentations which can instruct users in maintaining and repairing technical devices such as
a modem or a lawnmower [6]. Andre´ et al. note that “one limitation of the WIP system
is that it merely generates the material to be presented such as text/picture combinations
or animation sequences. It does not plan when and how to present this material to a
particular user.” This means that WIP is unable to utilise the temporal coordination of
media and modes as a means of communication in a multimedia presentation. Another
limitation of the WIP system is that it was not designed to deal with user interaction, thus,
as Andre´ and Rist [5] point out, only the passive viewing of the generated presentations is
supported.
To overcome the above two limitations, Andre´ et al. developed the PPP system. PPP
is essentially an interactive hypermedia extension of the WIP system [5]. Similarly to WIP,
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PPP generates almost all media elements on the fly. In PPP, however, this media is now
temporally coordinated and explanations are partially delivered with the assistance of an
animated character – the PPP Persona [7], shown in Figure 2.1. The Persona supports a
wide range of pre-rendered gestures and is also able use synthesized speech as a mode of
communication. PPP also supports hypermedia navigation structures through interactive
elements and pop-up menus. A limitation of both WIP and PPP is their highly constrained
domain of application: they are principally suited for generating presentations where the
mode of communication is expository and where the domain model is closed.
2.3 Cuypers
The Cuypers [97] experimental system is one of the more recent IMMPS under develop-
ment. Aside from being able to generate multimedia presentations with minimal human
intervention, the Cuypers system is also designed as a tool to enable research into a range
of issues that arise when multimedia documents are modelled and generated with XML and
Semantic Web technologies (see [45, 69, 97, 98] for details). Cuypers is currently attempt-
ing to generate multimedia presentations that are able to inform a user about concepts
and artefacts from the cultural heritage domain, namely the domain of musea for the fine
arts. In order for Cuypers to achieve its information goal, it intelligently organises me-
dia elements from a multimedia database into a predefined rhetorical structure, and then
present these elements to a user through the aid of certain communicative devices in the
form of a multimedia presentation. This generation architecture, which we will discuss in
greater detail later in this chapter, is shown in Figure 2.2.
The motivation for conducting research into Cuypers has been primarily driven by
issues relating to modelling multimedia through XML. Given that Cuypers can generate
XML-based presentations, research is now needed into how to generate presentations that
communicate more effectively with a user. This is precisely the research problem this paper
begins to address.
Cuypers utilises both RST and communicative acts [97] to generate presentations about
artefacts from the fine arts. In Cuypers, the rhetorical structure of a multimedia presenta-
tion is described by its creators in terms of RST relations [45]. At runtime, Cuypers maps
these RST relations to a number of distinct communicative devices [86], which Cuypers
uses to spatially and temporally lay out a multimedia presentation. Rutledge et al. [86]
define communicative devices as spatial temporal design patterns “of communicative acts
that use or express a particular rhetoric”. In Figure 2.3, for instance, Cuypers has used
the adjacency communicative device to place the image next to the text [44](p11).
At the time of writing, Cuypers relies on a presentation structure which the creators of
Cuypers have pre-specified as its discourse framework1. As a result, a Cuypers-generated
1Attempts are currently being made to rectify this problem by segmenting the Cuypers’ architecture into
specialised modules. It is envisioned that one such module could be used to specifically handle particular
educational approaches.
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Figure 2.2: A view on the Cuypers architecture.
Figure 2.3: A Cuypers generated multimedia presentation, representing data from a mu-
seum domain.
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presentations does weakly exhibit the principles of self-exploration, humour, or play –
principals increasingly used in the museum domain [84](p20)2.
We argue, therefore, that there are two problems with Cuypers. Firstly, the types of
metaphorical representations result in multimedia presentations that always look and func-
tion like a printed document. Secondly, as a consequence of the first, these metaphorical
representations limit how users interpret and interact with a multimedia presentation. In
other words, metaphorical representations, such as a bookshelf, set the discursive frame-
work (the world view) of the presentation to print-like documents. This would not be a
problem if Cuypers were trying to simply represent static printed documents, nor would it
be a problem if the content was suited to be shown as a print media representation. How-
ever, Cuypers tries to actively represent content from a museum domain by structuring
media over time. Rutledge et al. note that, “hypermedia”, of which multimedia is a special
case that is temporally linear [77] [48](p2-3), “is distinguished from the other media”, such
as print media, “by. . . interaction, adaptability, temporal spatial structure”(p3). If this
distinction between hypermedia and “other media” is valid, then, we will argue, passive
print-based metaphors may not be ideal for representing certain discourses in a wide range
of active multimedia representations. These kinds of limitations of metaphorical interface
representations are well-known in the human-computer interaction community [64](p2-8).
2.4 TERMINAL TIME
Terminal Time [70, 71, 36] is an IMMPS performative artwork that generates documentary
films based on audible audience responses. Terminal Time is a cinematic experience, gener-
ally exhibited to audiences within the context of a movie theatre. Three times throughout
a thirty-minute screening, the generated documentary is stopped and the audience is asked
to audibly respond to a set of multiple-choice questions with responses such as “A. life was
better in the time of my grandparents” or “B. life is good and keeps getting better every
day” [71] (see also Figure 2.4). The audience usually responds to these questions by clap-
ping and shouting. A computer with a directional microphone measures the loudness of the
audience response. Terminal Time uses the loudest response to influence the ideological
theme (gender, race, technology, class, religion, etc.), and narrative arc (the ideological
progress or decline the narrative will take)to generate the documentary.
From all the IMMPS discussed so far, Terminal Time is perhaps the system where “com-
municative goals” are used closest to the meaning as it is used in IMMPS research domain:
“the purpose or intentions for communicating information or the task to be performed by
the user of the information” [85](p15), as it coordinates various means of representation
to achieve signification.
As described by Domike [36], Terminal Time’s primary communicative goal is to chal-
lenge the authoritarian myth and objectivity generally attributed to the documentary
2See, for instance, the constructivist approach [50] –“how the learner constructs meaning out of
experience”– which is commonly used in museum education. See also Dufresne-Tasse [37] in relation
to andragogy in museums.
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Figure 2.4: A questionnaire screen generated by Terminal Time.
genre [43](p165-72). Terminal Time challenges this mythology by ideologically selecting
historical events, reinterpreting them through an exaggerated ideological perspective, and
re-presenting these historical events through the stylistic conventions of the documentary
genre. Its secondary communicative goal is to show how human-computer interaction can
be value-laden as opposed to value-free. That is, this second goal is also realized through
Terminal Time’s ideologically-exaggerated representation of a finite set of historical events,
which, overall, its creators hope will evoke an uncomfortable and reflective emotional re-
sponse in members of the audience [36].
Terminal Time is composed of a number of distinct system components: a knowledge-
base of historical events, a multimedia database that contains edited video sequences about
the historic events and music sequences that can establish particular emotional states,
ideological-goal trees, rhetorical devices, and a rule-based natural language generator to
facilitate the communication with the audience.
The knowledge-base contains an ontological classification of 134 historical events that
have occurred over the last one-thousand years. The system uses these historical events
as the means of abstractly representing the narrative that best fits the audience’s selected
ideological themes. Exactly which historical events are selected from the knowledge-base
depends on the ideological-goal trees. These trees act as deterministic narrative fragments.
The trees are said to be deterministic because the creators have pre-specified the ideological
attributes that a historical event must exhibit to be included as support for an ideological
goal. For instance, if the audience’s responses reflect a “hardcore anti-religion rationalist”
ideological theme, then an ideological-goal tree will make the system select a historical event
that meets an ideological precondition that “religion leads to evil”. The First Crusades
would be such an event [36]. The biggest achievement of Terminal Time is that it can
establish a variety of story lines on the fly.
Once the system has established the story line of the presentation, it selects the relevant
video clips and music sequences from the multimedia database. The video clips, which the
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creators have pre-edited into thirty-second modules, include complete sequences of content
that are designed in a way that they can be easily concatenated by use of filmic transitions
such as cuts, fades and dissolves [36]. During video production the creators made sure
that the style of each video clip follows the stylistic conventions of the documentary genre.
Thus, at this stage all that Terminal Time does is stringing together manually edited video
clips in the sequential order provided by the story engine. This means, however, that
Terminal Time explicitly relies on the way that the system creators have edited the video
clips to be able to present the story.
Additionally, the system selects music3 from the multimedia database to reflect the
rhetoric function of each sequence. The way Terminal Time achieves that is to relate
parts of the ideological-goal tree via a “mood attribute” with music sequences that provide
the same attribute within their content description. According to Domike [36], music
in the multimedia database is annotated as ‘happy’, ‘sad’, etc. and actively used by
the ideological-goal trees “as a mood elevator or depressor, depending on the arc of the
narrative.” In short, the system implicitly selects the music as a persuasive device with a
clear rhetorical function in the narrative [36]. The music’s rhetorical function is said to be
implicit to the system because its inclusion depends on the ideological-goal tree explicitly
stating what ‘mood’ a piece of music should have.
Finally, the rule-based natural language generator pieces together textual equivalents
of the ideological-goal tree. The texts shown to the audience at the beginning of a sequence
as well as at the end (here the alternative path directions are included) are composed of
a mixture of text fragments that the creators refer to as rhetorical devices4. An example
of a rhetorical device is: “but progress doesn’t always yield success.” Aside from their
rhetorical function, these rhetorical devices, of which the system contains 281 [70], is
to verbally express the narrative arc of the ideological-goal trees in the form of natural
language. The system synthesises the rhetorical devices to speech at runtime, which are
then used to narrate the documentary on the expression plane.
The advantage of Terminal Time is that it applies a rhetoric canon to generate a biased
cinematic experience in a particular style (documentary) for mass audiences. Important
is that the system may select the same historical event, and hence the same video clip, to
either visually support or contradict an ideological theme. From a semiotic perspective,
this means that the imagery of a video clip by itself, that is, without the accompanying
music and speech, would be quite open for interpretation by the audience. It is only
through the composition of the music and synthesized voice with the video clip that a
video clip’s meaning is understood by the audience [14, 15, 43]. In other words, the way
that media and modes are co-ordinated has an effect on the overall semantics of any given
composition, which validates the semiotic standpoint that every composition needs careful
consideration if a particular communicative goal is to be met [14, 39, 43, 60, 61].
A problem with Terminal Time is that the rhetoric rules for generating the argument
are embedded in the material and the rules for its organisation. This makes it impossible
3Film makers always use music to serve a rhetorical function [40](p157-216), [49](p38), [26]
4These texts are edited text pieces provided by the creators.
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to use either the material or the rhetoric engine for another application. Thus, Terminal
Time is, as other knowledge intensive but closed AI applications from the nineties, content
driven.
The Cuypers system, on the other hand, is structure driven, meaning that the particular
rhetoric rules as well as stylistic presentation strategies are made explicit. In this way the
approach taken in the Cuypers system potentially facilitates the generation of complex
discourses on-the-fly. The risk embedded in the Cuypers is, however, that the system
cannot rely on “perfect material”, as provided in Terminal Time, which might result in a
presentation that triggers undesirable associations in the user and thus creates misdirecting
meanings.
2.5 Summary
In this chapter we discussed the strengths and weaknesses of implemented IMMPS. As
we conclude this overview on IMMPS research, it is important to note that of the four
IMMPSs discussed, only PPP and Terminal Time are able to effectively handle human-
computer interaction and hypermedia structures within a generated presentation5. It needs
to be mentioned, though, that the Cuypers system follows a different approach to the other
three systems described, as it does not rely on presentational material predefined for the
particular application but provides explicit mechanisms to handle large knowledge spaces,
such as the web. In that respect it is difficult to effectively compare the different approaches.
As we stated in chapter 1, the primary objective of this thesis is to improve the com-
munication efficiency of the Cuypers IMMPS. In chapter 3, we will step aside from the
IMMPS domain and investigate a physical museum. Doing so will allow us to examine
how multiple disciplines collaborate together to create a museum exhibition, which we will
regard as similar to generating a multimedia presentation. From investigating the mu-
seum domain, we will be able to derive the basic elements for our descriptive framework.
We will then, in chapter 4, show how these basic elements can be used to enhance the
communicative efficiency of a multimedia presentation.
5Martinez [69](p45-7) implemented some linear hyperlinking components into Cuypers. However, fur-
ther research is still needed to make Cuypers’ presentations truly interactive.
Chapter 3
A museum exhibition as multimodal
communication - an analysis
The assembly and presentation of a museum exhibition is without doubt a multidisciplinary
activity [19](p33). A whole range of creative professionals, including museum directors,
curators, exhibition designers, graphic designers, conservators, security officers, education
officers, editors (writers), production staff, maintenance staff and external consultants,
plan methodically how visitors experience an exhibition [19](p78-9), [57](p38), [46, 93].
The process of communication through exhibiting may include, amongst other things,
physically re-arranging the layout of rooms, strategically placing artefacts at particular
distances from the visitor, planning at what pace visitors traverse through a particular
space, as well as designing the descriptive labels, audio, textures, and even smells, that an
audience will experience throughout an exhibition space [19]. In doing so, Trant [93] notes,
collaborating professionals are “challenging us with new ideas about [artefacts’] meaning
and makeup and offering new interpretations and juxtapositions.”
The motivation behind exhibitions, however, is not simply to assert facts about arte-
facts [84]. In most cases, there is clear motivation to educate and entertain visitors through
the incorporation and coordination of various media and modes that engage the visitor
through their sensory modalities1 [84](p15-45), [19](p64). That is, the sensory channels
through which a person perceives the world.
In this chapter, we attempt to understand how professionals apply knowledge from
curatorship, exhibition design, graphic design and narrative theory to coordinate various
media and their modes to reach a clear communicative goal – the presentation and commu-
nication of an exhibition. According to Kra¨utler [59](p59), semiotic theory has influenced
museums to move beyond passive mechanical transmission of information to the public. In
addition, he explains that “research regarding museums as socio-semiotic phenomena can
1According to Mitchell [76](p2), Aristotle identified five sensory modalities: visual, auditory, tactile,
olfactory, and gustatory. Mitchell notes that, today, kinaesthetic experiences are commonly appended to
this list. We are aware that authors in IMMPS research use the term modalities differently; what IMMPS
researchers [22, 72, 4] call modalities, is called modes in this paper but also by other researchers [19, 29,
60, 61].
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yield valuable tools to improve and enhance the pertinence and meaning of their public-
oriented activities.” So, we will also rely on semiotic theory to examine the process of
representation as it occurs in the museum domain.
We divide our discussion in two parts. First, we investigate environmental sign sys-
tems, such as maps and posters, that are commonly found throughout museum exhibitions
but do not contribute to an exhibition’s narrative. These types of artefacts provide the
means to discuss the basic elements required for the process by which meaning is estab-
lished (semiosis). The artefact we build our discussion on is a poster. The discussion of
the first part provides a detailed description of elements and related processes applied to
presentation forms as being produced by the Cuypers system.
The second part of our investigation extends the findings of the first part by analysing
what is required to extend the single event of an environmental sign system to a sequence
of events re-presented from a particular point of view through media and modes over time.
This part of the discussion helps us to establish a framework for parts of the Cuypers
system that are either under development or still in a design phase, such as the discourse
model. As the case for this part of the discussion, we use the Van Gogh Gauguin exhibition,
which was held at the Van Gogh Museum in Amsterdam between 9th of February and 2nd
of June, 2002.
3.1 Environmental signs - communication through com-
position
Environmental signs, such as maps and posters, are commonly found throughout museum
exhibitions. Environmental signs are multifunctional; rather than directly contributing to
an exhibition’s narrative, these signs help to geographically orient visitors by suggesting
the direction in which to traverse through an exhibition [19](p99). In other words, this
type of sign system represents a static composition with a limited and mostly determined
meaning.
In fact, environmental signs represent a semantic system, in which a sign2 is understood
as any element perceived implicitly or explicitly to have a communicative intent; that is,
anything that an entity perceives to stand for something other than itself [39](p48). A
semantic system we understand as a particular modality-based structuring of content that
an audience understands [39](p48-150), [43](p64-84). Further on we use the word code
instead of semantic system.
In this section we examine a poster from the Van Gogh Gauguin exhibition to discuss
how collaborating professionals make use of codes and signs as devices to reach a number
of intertwined communicative goals. At the end of the analysis we aim to have established
a first set of elements and mechanisms for our descriptive framework.
2From a Saussurian semiotic standpoint, for something to be a sign, it must be composed of both a
signifier and a signified [92](p27-31). The signifier is what one perceives as a sign, and the signified is
conceptually what the sign means.
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Figure 3.1: The poster (a sign) is composed of three signs: the arrow, the sunflowers, and
the plastic.
3.1.1 The poster
Upon entering the Van Gogh Gauguin exhibition, a visitor is presented with a large (approx-
imately 1.5m in diameter) colourful plastic poster resembling the one shown in Figure 3.1.
Printed in the foreground of this poster is a large brown arrow, which is both centred
and slightly smaller in size than the poster. Printed in the background of the poster is a
zoomed-in image of colourful sunflowers. This poster is composed of three signs:
1. The brown arrow centred in the foreground, which indicates a direction to the visitor.
2. The colourful sunflowers in the background, which relates semantically to the Van
Gogh Gauguin exhibition.
3. And, the plastic material on which the other two signs are printed, which indicates
to the visitor the utilitarian function the sign.
A visual decomposition of the poster into signs is shown in the lower part of Figure 3.1.
In the following sections we discuss the individual function of each of these signs, in the
order arrow, sunflowers and plastic material. We conclude with a section that analyses the
interplay between the three signs.
3.1.2 The arrow sign
Of the three signs that compose the poster, the arrow is as Kress and Van Leeuwen
[60](p212) would describe, the most salient sign.
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Salience “The degree to which an element draws attention to itself, due to its size, its
place in the foreground or its overlapping of other elements, its colour, its tonal values,
its sharpness or definition, and other features” [60](p225). In addition, Chandler [27]
notes that salience may also depend on genre. He argues that a person may draw
from their previous knowledge of texts within the same genre “to sort salient from
non-salient narrative information in an individual text.”
In the poster the arrow is made salient through the contrast of the dark-brown colour
of the arrow against the lighter yellows and blues of the sunflowers (boldness of the arrow),
the contrast of the textural plainness of the arrow against the complex curving lines and
texture of the sunflower (consistent appearance), its size and its position on the foreground
plane of the poster (what is known in graphic design as a figure-ground relationship).
Figure-ground describes the relationship between forms in a composition of ‘figures’
perceived as occupying space on a particular ‘ground’ [108](p47).
Thus, forms which are perceived as occupying space are referred to as figure, the space
in which they occupy is referred to as the ground. Any number of forms can be figures on
a particular ground. However, the degree to which a figure stands out may be discussed in
terms of salience.
The salience of the arrow is a controllable compositional system dependent on format-
ting objects and information value, as described by Kress and Van Leeuwen [60](p203-212).
Formatting objects The actual nominal modes3 involved in the expression of content [39](p48).
This includes, for instance, nominal modes such as colour, boldness, padding, font-
family and line width on the medium of paper. Formatting objects are not limited
to visual modes; they are also identifiable across all media and modes.
If we consider the arrow to be a simple graphical element, then we can understand
its modes of boldness, colouring, and relative size as being affected by formatting ob-
jects [96](p24). These formatting objects can be understood as being similar to those
applied to formatting of text or other media elements (akin to CSS [23], XML/XSL [105],
DSSSL [54], and Hypermedia Formatting Objects [69](p22-29)) (see also Ossenbruggen [96])).
Information value is the emphasis created by the placement and ordering of the spatial
or temporal elements within a composition [60](p203-12).
The information value, or the semantic relevance as it is termed by other semioticians
[33], varies depending on the placement of the sign in the spatial context.
To summarise, the arrow has the highest information value and is the most salient sign
of the composition. The arrow’s salience is achieved through its graphic design features,
which include boldness, colouring, and size, which create a strong contrast against the
3By mode we mean a particular form in which content is expressed – such as ‘the mode of writing’.
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sunflowers in the background. The arrow’s information value is achieved by its dominant
size in relation to other signs in the composition, as well as its central position in the
poster.
How the visitor knows that the poster relates to the exhibition is predominantly, al-
though not solely, the function of the sunflowers.
3.1.3 The sunflowers sign
The sunflowers depicted in the poster are a familiar reprint of one of Van Gogh’s paintings.
Although only part of the painting is shown, it is obviously recognisable as one of Van
Gogh’s artworks: the energetic brushstroke style and use of colour, which are culturally
synonymous with Vincent Van Gogh [60](p236-7), feature significantly in this sign. This
is of significance: to the visitor who knows the details of the relationship between the
painters Vincent Van Gogh and Paul Gauguin, the sunflowers symbolise the relationship
between the two painters – sunflowers are a common subject matter of both artists. But
even to those visitors who would not make the latter connection between the flowers and
the painters, the stylistic conventions used in the poster are associable with the rest of the
promotional signage of the exhibition. (We will return to look at these stylistic associations
later in the discussion). So we can say that the sunflowers are standing for more than just
Van Gogh’s real sunflowers painting – they are standing for the whole Van Gogh Gauguin
exhibition. In other words, the graphic designer who designed the poster has explicitly
used the sunflowers to act as a rhetorical trope [31], [39](p280-3), [87](p181).
Rhetorical tropes allow signs to become part of larger systems of meaning through a se-
mantic association [31]. Rhetorical tropes are a fundamental part of any sign system.
The most common rhetorical tropes include metaphor, metonym and synecdoche
[39, 92].
A metaphor functions by transposing domains to create an analogy or a simile (i.e. ‘he’s
sluggish’ or ‘my love is like a rose’) [31], [39](p279-86).
A metonym conjures up a whole concept by close indexical association (i.e. ‘all hands
on deck’, where ‘hands’ may stand for people) [31], [92](47-48), [39](p279-86).
A synecdoche is a special case of metonymy involving the substitution of part for whole,genus
for species or vice versa [31].
The importance of rhetorical tropes is that they are mechanisms to generate ‘imagery’
with connotations over and above any literal meaning. Thus, rhetorical tropes can, once
being described as transformation rules, be used to improve the collection of signs as well
as their presentation. The particular kind of rhetorical trope that the sunflowers create a
synecdoche, where the part of the sunflowers painting is standing for the whole exhibition.
The final element left to examine in the poster is the plastic, which is the sign on which
the other two elements have been composed.
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3.1.4 The plastic sign
The plastic is the medium on which the graphic designer composes the arrow and the
sunflowers. Here, the plastic can be understood as acting as a composition – that is, a
medium on which this group of signs can be composed with communicative intent.
Composition is formed by a sign or a group of signs composed into a unified signifying
structure, within a particular frame [108](p345), across one or many media. In the
words of Kress and Van Leeuwen [60](p181), compositions are “the way in which the
representational and interactive elements are made to relate to each other, the way
they are integrated into a meaningful whole.”
The plastic also forms a frame for the composition, giving it a context in which to signify.
So the function of the plastic material is triple: it is (1) a sign, (2) it is a compositional
element, and (3) it provides a frame of reference [108](p347).
Frame of reference The natural boundary imposed on the composition by the termi-
nation of a medium. It “marks the outer limits of design and defines an area
within which the created elements and left-over blank space, if any, all work to-
gether” [108](p44).
The boundary of the plastic material, for instance, forms the frame of reference in the
case of the poster.
A sign or a set of signs may also create an implicit frame within a composition inde-
pendent of the frame of reference. This type of framing we will call internal framing. A
composition may contain one or many internal frames, it all depends on how signs are
grouped and distributed in terms of information value within the composition. Frames
connect signs together into a signifying relationship, and disconnect those signs from other
elements in a composition [60](p183).
Internal framing is created from perceivable frame lines, either explicit or implicit, that
perceptually and semantically connect a set of related signs within a composition.
Internal framing may also disconnect a set of signs from other elements in a composi-
tion [60](p183). Internal framing is interrelated with the salience and the information
value of a sign [60](p183). Both types of framing (internal and reference) always occur
as part of a composition.
As a sign, the plastic material also carries a considerable amount of information [12,
61](p79-81). Kress and Van Leeuwen [61](p79-81) [60](p232) and others4 point out that
4In Kress and Van Leeuwen [61](p232) and also in Chandler [30]. The most prominent advocate of
medium as a sign is Marshall McLuhan [74](p7), [75] who in 1964 famously proclaimed “The medium is the
message.” McLuhan’s proclamation has had wide ranging implications for how media is critically studied
and constructed, including in the museum domain where museums are now understood as media [19](p37-
43), [18] (museums act as a medium between visitors and artefacts; as a medium the museum construct
and control the message). See in particular museum, media, message [51] and [19](p37-43).
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any material – the medium – on which a sign is realised carries a varying signifying value.
Plastic is a widely available and commonly discarded material, and so has low cultural
value [12](p98). As a medium, the plastic signifies to the visitor to decode the poster as a
simple sign, and not as something with high cultural value and worth contemplating over
(as the visitor might if the poster had been inscribed on a canvas with oils). In short,
a medium functions not only as a sign in its own right but also acts as a compositional
device and a framing device.
So far we have seen how each sign in the poster functions independently, now we discuss
how the poster functions as a whole and as a part of the museum.
3.1.5 The poster - revised
The point of the poster is that it indicates to the visitor which directions to chose to find
the ideal path through the exhibition space. For instance, within the context of the Van
Gogh museum, the poster was located near a set of escalators. Here the arrow clearly
indicates to the visitor that he or she should go down to continue through the rest of the
exhibition. Thus, the designer’s deliberate repetition of form and styling achieves that
every time a visitor encounters the poster, its function is the same. In other words, the
designer achieves cohesion.
Cohesion A coherent repetition of semantically (or functionally) related signs or modes
which create coherence inside and across a composition.
If we take the exhibition as the overall composition then it becomes important that
functional elements, such as the poster, stay coherent over time. In the case of the poster
that can be achieved through the constant use of attributes of formatting objects, such as
colour, font family, etc. Take colour-based cohesion as an example. First of all its function
can be purely pragmatic in a composition [61](p57-9), [94](p81). It is important to note
that colour is applied here not as a sign but as a label, as colour by itself does not have
any initial meaning, or referent. In order for it to function as a label it must first be bound
to a proper sign such as an icon, symbol, or index. In our example the sign is the arrow.
Thus, the process of cohesion is actually related to the labels (attributes) of a sign and
hence cohesion functions as part of the visual rhetoric5 which contributes directly to the
communicative process.
For the poster to communicate effectively the person visiting the museum needs, there-
fore, to identify him or herself as being addressed by the poster. The visitor has what in
semiotics would be understood as a discursive position, which depends on the surrounding
domain and discourse.
5Colour may also exhibit what Tufte [94](p81) refers to as a “decorative” or “enlivening” function.
That is, “colour as beauty”. Colour as beauty is rhetorical as it always functions to reinforce a particular
ideological position within any discourse – this we will call an aesthetic function, which forms part of
dynamic aesthetic codes that are particular to social class and culture [38](p18-9), [43].
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Discourse is “a system of representation consisting of a set of representational codes
(including a distinctive interpretative repertoire of concepts, tropes and myths) for
constructing and maintaining particular forms of reality within the ontological do-
main (or topic) defined as relevant to its concerns.” [28]. Discourse, goes beyond
simplistic verbal assertions [52]6, encompassing everything that is used in a represen-
tation/communication process. This includes all media and their modes, as well all
signs experienced in any form and in any modality, be it spatial, temporal, haptic,
optical, gesture, acoustic, olfactory, gustatory, kinaesthetic, or a mix of them. Thus,
discourse encompasses the context, those who produce, and those who participate in
it.
Understanding how discourse works and what it means is of particular importance
when discussing museum, where, as Roberts [84](p2) points out, “language about facts
and certainties has been replaced by language about context, meaning, and discourse.”
Given the large number of visitors attending the exhibition, collaborating professionals
must compositionally structure the poster so to communicate with the greatest number of
people possible. To achieve this communicative goal, collaborating professionals must use a
set of codes that are simple enough to be understood – or decoded – by a mass audience. In
the poster, such codes include the arrow as a directional guide and the flowers as standing
for the exhibition. These kinds of codes are known as broadcast codes7 [43](p73-6).
Broadcast code is a code whose meaning is homogeneous amongst a heterogenous audi-
ence [28].
The use of imagery from Van Gogh and Gauguin’s artworks as a broadcast code is not
just reserved for the posters. Much of the promotional signage for the Van Gogh Gauguin
exhibition uses imagery taken from the artworks of the two painters. This consistent rep-
etition of familiar elements functions to integrate texts relating to the exhibition, forming
a particular discursive identity. “This enables the public to identify quickly museum ma-
terial and, through frequent exposure, maintain the identity of the museum as an active
organization in the public’s mind” [19](p25).
Integration uses codes “that serve to produce text, to place the meaningful elements into
a whole, and to provide a coherent ordering amongst them.”[60](p212). Integration
devices, which act more or less as rhetorical tropes, are the deliberate use (and repe-
tition) of modes that function to integrate signs into a related set through semantic
association to a wider structure of meaning.
6More complex argumentative mechanisms are described in rhetoric, which has begun to move away
from formalisations of what constitutes a ‘good’ argumentation structure and more towards understanding
the informal dynamics of argumentation construction in everyday discourses. A detailed description is out
of the scope of this paper. The interested reader is referred to [39]. See also our comments on tropes in
Section 3.1.3 and for computational issues see [68].
7This is, as opposed to the sign containing narrowcast codes. Narrowcast codes are domain specific and
usually require a reader to be trained in order to decode their significance [43](p73-6).
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Integration differs from cohesion. On the one hand, cohesion is tightly bound to the
function of a sign within a discourse. For example, the poster is cohesively used several
times throughout the exhibition to indicate to the visitor in which direction the exhibition
continues. On the other hand, integration is concerned with making texts identifiable as
part of a larger structure of meaning. For example, the visitor decodes the poster as being
part of the Van Gogh Gauguin exhibition, and not as being part of the set of signs showing
where to exit the museum in case of an emergency. Emergency exit signs are socially
ubiquitous and standardised broadcast codes which contain their own aesthetic function,
discourse and discursive positions, and because of this, they are widely understood by
visitors.
3.1.6 Summary
Once a curator chooses to repeat the poster through the exhibition it will act as a cohesive
device. Cohesion also occurs internally within the compositional space of the poster, where
the colours of the composition of the arrow and the sunflowers distinctively set each element
apart, creating a degree of coherence. The poster, along with other signs within the
museum context, evokes and reinforces the position of ‘the visitor’ while at the same time
establishing the discursive position of the museum. And finally, the sunflowers and styling
of the arrow act as integration devices, making the poster identifiable to the visitor as part
of the Van Gogh Gauguin exhibition.
The poster is in a way the level of multimedia presentation the Cuypers system can
generate automatically at the time of writing this paper. In Chapter 4 we will show how the
established elements of our descriptive framework can improve Cuypers’ communication
efficiency.
The intention of the following section is to investigate larger presentation structures,
such as an exhibition, as those complex structures that Cuypers, at some stage, should be
able to generate.
3.2 The exhibition as a narrative
Roberts [84](p134) argues that a narrative process within a museum exhibition “aims to
establish not truth but meaning; explanation is achieved not through argument and analysis
but through metaphor and connection.” The Van Gogh Gauguin exhibition’s narrative is
mostly concerned with the emotional and artistic relationship between the artists Vincent
Van Gogh and Paul Gauguin, as well as the relationships the two painters had with other
people during a nine-week period in which the two painters collaborated.
Narrative Based on [34](p236), [60](p43-78), [16](p109-14), [28], [92](p118), [38](p92),
[35](p28-45), we propose a narrative to be a sequence of events re-presented by a
narrator to a narratee from a particular point of view through media and modes over
time.
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We can qualify this definition by asserting that narratives are fundamentally comprised
of a plot, story events, and a sequence [34]8.
Story The events, which take place in space and time, that make up the narrative.
To illustrate, some of the story events in the exhibition include the time Van Gogh
spent in Paris from 1886, the time which Van Gogh and Gauguin spent painting together
in Arles in 1888, as well as the time that Gauguin spent in the tropics of Tahiti post Van
Gogh’s death in 1891, until his own death in 1903. For a narrative to be coherent, this
sequence of events must be semantically and causally linked together by an underlying
plot [34](p4-7).
Plot The causal relationship between characters and the story, as wells as between one
story event and the other events in a narrative [34](p4-7).
For instance, in the case of the exhibition, part of the plot is formed from the emotionally-
charged events surrounding Van Gogh and Gauguin relationship, which, the narrator of the
exhibition argues, eventually lead Van Gogh to brutally sever his ear. The plot motivates
the sequence in which the story events are put together within the narrative [34](p5).
Sequence How the events in the story are spatially ordered in relation to the overall
narrative9 [34](p7-16).
In the case of the exhibition, the narrative sequencing of story events are generally
conveyed in a chronological order. However, there are a number of occasions when the
narrative jumps out of order in terms of time and space. For instance, the first story event
the narrator describes is how the two artists met, as well as giving a brief overview of their
artistic approaches; this event is followed by a reversal in time and space to the city of
Paris, where the narrator tells the visitor of the different effects that living in Paris had on
the two artists. The story events, plots, and narrative sequence are shown and told to the
visitor through the process of narration.
Narration How the story events and plots are represented through signs with respect to
the media and modes used to narrate the narrative.
8Cobley breaks down narrative structures even further by asserting implied positions for the reader,
which he calls the implied reader, as well as an implied position for a producer of a narrative, which he
calls the implied author. He further expands this by also distinguishing between the implied reader and
the real reader, just as we did in this paper in terms of the visitor (as a discursive position) and the real
visitor. We limit this discussion of narratives to just narrator and narratee positions.
9A sequence of events can be arranged in any number of ways, as long as there is a plot to hold the causal
relations between events. Quentin Tarantino’s film Pulp Fiction (1994) [90], for instance, has become a
more or less quintessential example of a narrative in which the story events are presented in a non-linear
fashion yet works well as a narrative.
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Figure 3.2: The Booklet, the digital transceiver, and wall-labels are some of the elements
through which the exhibition narrative is conveyed.
There may be any number of narrators in a narrative, all of which speak from their own
particular point of view. An omniscient narrator is one who is not directly involved in the
action, but retells stories as if they were a god-like being or a fly on the wall [34](p100-4).
The omniscient narrator is all knowing, able to jump to any place at any time – including
into the minds of the protagonists and other characters. As we will show, this is the method
of narration used in the Van Gogh Gauguin exhibition. A narrator who directly speaks to
the visitor is known as an intrusive narrator [34](p108)10. For instance, a narrator speaking
directly to an audience in a second-person voice would be considered intrusive.
A narrator always narrates to a narratee.
Narratee The ideal entity to which a narrative is told [34](p236).
The narratee is not necessarily the visitor, but another discursive position that is es-
tablished between the constructed narrator and the visitor.
The narrative process of the Van Gogh Gauguin exhibition takes place through various
signs, codes, and architectural forms that collaborating museums professionals have com-
posed to communicate in unison, some of which are shown in Figure 3.2. Prior to entering
the two rooms in which the exhibition is held, the staff of the museum provide the visitor
with a booklet and a digital transceiver to guide them through the exhibition. As the nar-
rative is told to the visitor through the transceiver and the booklet, the artefacts become
the means through which the narrative is shown. In other words, text in the booklet, audio
10Intrusive narration is generally seen in novels; however, less so in films and on television, where this
kind of narrative voice – when a character speaks directly into the camera – is mostly used for comical
effect [34](p190-9).
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emitted by the digital transceiver and the artefacts act as the narration devices within the
exhibition.
Narration devices Signs specifically used to narrate a narrative.
As the visitor enters the room in which the exhibition is held, the first thing he or she
encounters is two paintings mounted on a wall. As the visitor continues walking through the
exhibition, the walls periodically change colour signalling a change in the time and space
of the narrative. In other words, the function of rooms and walls is to act as narrative
containers.
Narrative containers The elements that spatially support the narrative, such as rooms
and walls.
As can be seen in Figure 3.2, a large wall label identifies the subject matter of the two
paintings. Inscribed on top of each painting is also a plaque – a group of labels that assert
a number of claims about a particular painting. The wall labels and the plaques make up
part of the exhibition’s labelling system [19](p167).
Labelling system The function of each label in a labelling system is to impart infor-
mation in a concise and comprehensible way [1](p130). The labelling system, how-
ever, functions as a self-contained communication system and also in conjunction
with the narration devices and the architectural forms of an exhibition [19](p167-8)11
Belcher[19](p130) also notes that “the content of a label is an educational matter,
but its visual presentation is an organic part of the whole exhibition it” and so, “it
should conform in color, scale and location with the overall scheme”. In other words,
the labelling system must make use of integration devices.
To gain a further understanding of how exhibition designers convey the narrative to
the visitors, we will now look at the narration devices, the narrative containers, and the
labelling system in greater detail.
3.2.1 Narration devices
In the case of the exhibition, many different narrators and narratees are established through
the multilingual support provided by the narration devices; both the digital transceiver
and the booklet were available in a number of European languages. Although the visitor
may consult them together, the digital transceiver and the booklet independently convey
different narratives.
To most effectively communicate the narrative, each narration device makes use of the
various modes available to its medium. The digital transceiver, for instance, incorporates
various auditory signs, which represent a particular space and time. The booklet, on the
other hand, makes use of images and text to show and tell the narrative.
11See in particular Roberts [84](p47-79) for an in-depth discussion on the historical evolution of labelling
systems and interpretive practices. See also Belcher [19](p147-68) in relation to how multiple disciplines
work together in constructing a labelling system for a museum exhibition.
CHAPTER 3. A MUSEUM EXHIBITION AS MULTIMODAL COMMUNICATION 28
Figure 3.3: The media, modes, and modalities of the digital transceiver.
Booklet
The narrator constructed in the booklet narrates unobtrusively from an omniscient third-
person position. Consider, for instance, the narrators omnipresence in the following passage
from the booklet (italicised for emphasis):
“Once in Arles, Van Gogh became entranced by the plan of founding an artists’
colony intended to give French art a new stimulus, the ‘Studio of the South’.
Misunderstood artists such as himself, Gauguin, and Bernard [a friend of the
two artists] were to join forces and found a society of kindred spirits. As
an art dealer, Theo [Van Gogh’s brother] would promote the interests of this
brotherhood in Paris.”
The narrator’s omnipresence is demonstrated in the clause “Van Gogh became en-
tranced”. Here, the narrator extracts a subjective state of being, “entranced”, and pro-
poses it as the way things were psychologically for Van Gogh at a particular instance in
time. The narrator also makes a value judgement by stating that the artists were “misun-
derstood”, presumedly, by the society of the time. As far as the narrator is concerned, the
validity of all assertions are to be taken by the visitor as true [34](p236-7).
The digital transceiver
The digital transceiver, illustrated in Figure 3.3, plays back a composition of aural signs
that have been structured over time to convey parts of the narrative to the visitor.
The headphones of the transceiver transmit the voice of two people. One is a male
voice, the other is female. The function of the female voice is to instruct the visitor, yet
directly serves no function in narrating the narrative. The function of the male voice is
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that of narrator. The male voice is clearly that of an older male, spoken in a bourgeois
English accent – educated, refined, and sophisticated with strong historical and academic
connotations. Kress and Van Leeuwen [61](p82) state that, “voice can be made to mean on
the basis of provenance and on the basis of experiential meaning potential [ie. broadcast
codes]”.
Provenance Signs being imported by designers “from other contexts (another era, social
group, culture) into the context in which we are now making a new sign, in order to
signify ideas and values which are associated with that other context by those who
import the sign” [61](p10) (see also Barthes in relation to myth [10]). In a similar way
to rhetorical tropes, the use of provenance allows signs to represent ideological and
semantic systems through a visitor’s culturally-constructed (mythic) understanding
of how the world works.
Broadcast codes can be easily created by a designer’s use of signs that conjure up
provenance. In the exhibition context, the provenance of the male voice provides visitors
with the means to mythically evaluate the authority of the information they are receiving.
Artefacts
As we previously stated, one of the roles of the artefact within the narrative is to be
the means through which the story events are shown. Artefacts being used to progress a
narrative in the manner as being done in the Van Gogh Gauguin exhibition, which is of
the type thematic exhibition [19](p66). According to Belcher, “thematic exhibitions start
with a story line and draw upon objects to illustrate the theme.. . . The theme is the linking
element between objects which are strung along a liner sequence, like beads on a necklace.”
Thematic exhibitions are but one type of exhibiting method available to museum cu-
rators and designers. See Belcher [19](58-66) for a detailed description of other exhibition
types and how these types are often hybridized.
3.2.2 Narrative containers
As stated previously, the function of narrative containers is to spatially support the ex-
hibition narrative. This means that rooms, for example, provide the means of clustering
information and thus work as a structural devices on a macro level of the narrative (a room
is a chapter). On the other hand, narrative containers can also serve on a narrative micro
level, such as walls can be interpreted as sections.
Rooms
A room is an architectural form consisting of walls and at least one doorway. We can
initially view the space in which an exhibition takes place as a single room. In the case
of a temporary exhibition, such as the one under discussion, the exhibition designer may
segment the space by erecting walls. This temporary measure effectively creates smaller
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Figure 3.4: A chain exhibition. In this instance, colour is used as a means of grouping
related artefacts.
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rooms in which the curator may exhibit semantically related artefacts and employ other
signs and architectural forms that will optimally facilitate the showing and telling of the
exhibition narrative [19](p47-51), [84](p131-52).
For the Van Gogh Gauguin exhibition, the exhibition designer structured the walls
using a method known as chain [19](p112). As can be seen in Figure 3.4, a chain exhibition
involves erecting walls in such as way as to enclose a finite number of artefacts within a
space. These spaces not only limit what visitors can see at any one point, but also suggest
a logical sequential flow for the exhibition [19](p99). As the visitor traverses the exhibition,
the size and repetition of these spaces creates a sense of rhythm.
Rhythm A pattern-based repetition of elements over space and/or time. Rhythm can be
roughly classified into either alternating or progressive rhythm [63](p104-7) (see also
Thiel [91](p221)). Alternating rhythm is formed by a binary repletion of elements,
such as the alternating columns of a classic Greek architecture [76](p27-30). Pro-
gressive rhythm, on the other hand, changes at regular intervals forming sequential
patterns, such as a fade-in/fade-out transition in a movie. An extensive vocabu-
lary exists in the discipline of music to describe various subclasses of both kinds of
rhythm [91](p224) [63](p102). However, we can only acknowledge that these terms
exist and consider their classification beyond the scope of this work. When rhythm
is consistent, a design is said to be harmonious.
According to Belcher [19](p112-5), breaking up an exhibition into rhythmic modules
works so that the visitor does not become bored and agitated with the exhibition. It gives
the delivery of the narrative a sense of motivated pace.
In the case of the Van Gogh Gauguin exhibition, roof, floor, and lighting designs of
rooms also have an important communicative role within the exhibition. The neutral
colour and texture of the floor, and the neutral colour of the lighting, function to not
detract attention from the artefacts on display, the narration devices, and the labelling
system [19](p125). In another instance, however, these design elements may be used to
directly manipulate meaning of the exhibition narrative by changing the way meaning is
constructed by the visitor [19](p123-46).
Walls
A wall is an architectural form on which collaborating professionals compose artefacts, their
corresponding plaques, colours, and wall labels into a meaningful composition. Together,
these elements are used in conjunction with the narration devices to facilitate showing and
telling of the exhibition narrative.
A wall creates a natural frame of reference. By using a colour, collaborating profes-
sionals are able to extend this frame of reference by bridging together multiple walls into
a single continuous text. This use of colour can be seen in Figure 3.4, where five adjoining
walls are painted purple to group together the paintings that correspond to a particular set
of events in the narrative. The wall label and the narration devices suggest which events
are being depicted across a particular number of colour-grouped walls.
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As depicted in Figure 3.4, the wall label that is attributed to the five purple walls is
the proper noun ‘Paris’. Within the context of the exhibition, ‘Paris’ acts as a metonymic
rhetorical device. Paris is a metonym as it stands for Van Gogh’s and Gauguin’s experiences
in Paris at a particular period in time, and only indirectly stands for the French city. The
metonymic function, and hence the intended semantics of the noun Paris in this instance,
will further become clear to the visitor once he or she refers to the booklet and/or listens
to the audio tour delivered on the digital transceiver [14].
In the case of the purple wall, colour is functioning as a label: it carries the semantics of
the metonym Paris. The colour terminating or meeting another colour forms a transition.
Transition A transition marks a shift in time and or space within a narrative [49](p135),
[40](p187).
To illustrate how colour is used a transition, after his time in Paris, Van Gogh moved
to Arles in the south of France to establish a painting colony. This transition in time and
space is represented in the exhibition narrative by changing the wall colour from purple
to blue and including the wall label ‘The studio of the south’. The combination of these
elements also forms a code, which the visitor understands as a transition to a different set
of story events within the narrative.
The colours that the exhibition designers’ selected include purple, yellow, and blue –
colours that will form cohesion with surrounding paintings as they are well-known to have
been used by Van Gogh. From our observation, there appears to be no relationship between
the colours of walls and particular events and/or causal relationships in the narrative.
The accompanying wall labels and narration devices denote what a particular wall colour
signifies at any particular point in time and space — this is done never by the colour alone.
In this sense, the walls are redundantly acting as containers for a particular number of
story events within the overall narrative.
3.2.3 Labelling system
Labels at the exhibition come in two forms, as direct labels and indirect labels.
Indirect label An indirect label is a sign that functions as a code and links to key where
further information may be obtained [95](p98-101).
By looking at Figure 3.5, it can be seen that the number 2 in the plaque is a code
which corresponds to a key in the booklet and, if the headphone icon is present, to a key
combination on the digital transceiver.
Direct Label A direct label is a noun-string or sign description of an element or a group
of elements.
For instance, in Figure 3.5, the label ‘Self portrait at the easel ’ directly labels the
artefact.
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Figure 3.5: The number 2 in the plaque is an indirect label corresponding to the booklet,
and the digital transceiver.
Indirect labels can also function as direct labels, and vice versa. For instance, as
previously discussed, one function of the number 2 is to denote the reference number of
the artefact in the exhibition. Another function of the number 2 is to act as a deictic
(indicating) device that implies the linearity of the exhibition layout and flow.
Plaques
A plaque is a sign on which collaborating professionals visually compose a specific set
of metadata [47] about an artefact into a code. As shown in Figure 3.6, plaques are not
structured using linguistic conjunctives, such as ‘or’ or ‘and’. Neither are they structured by
means of linguistic qualifiers, such as ‘creator:’ or ‘title:’. Rather, the plaque is structured
by means of a broadcast code. How the visitor can be sure that he or she is deciphering this
information correctly depends on how often they have come across such a data structure
before within their cultural setting [43](73-74). As a broadcast code, most visitors should
understand the word GAUGUIN as implying that Paul Gauguin painted the artefact, and
not that GAUGUIN is the title of the painting.
According to Belcher [19](p149-50), the information that goes on a plaque needs to be
balanced between what is needed to convey a narrative, and information that the visitor
might want to know about an artefact. The only information available on the plaques
at the exhibition includes who created the painting, the title of the artefact, the year in
which it was created, and the artefact’s reference number. Together with the wall label,
this information is sufficient for the visitor to access the booklet and the digital transceiver
for supplementary information about an artefact.
A graphic designer’s use of salience and information value plays an important role in
how the visitor decodes the plaque [19](p160-1). By looking at Figure 3.6, it can be seen
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Figure 3.6: An example illustration of a plaque from the Van Gogh Gauguin Exhibition.
that the last name of the artist and the number of the artefact are more salient than the
artefact’s titles. These elements have a higher information value as they have been made
salient in relation to other elements within the composition.
Given that we now have a definitive understanding of the elements that make up an
evolving multimedia presentation (the reader should be reminded that this is how we see
the exhibition in the context of this paper), we can propose the following definition for the
narrative flow of a multimedia presentation.
Narrative flow of a multimedia presentation A motivated spatiotemporal discourse
with a communicative function that is sustained through architectural forms, codes,
and signs that surround a group of strategically positioned artefacts [84], [19](p37-
57), [60](p243-62), [93]. It is a medium, which always serves to construct meaning
in between the artefacts and the visitor [19](p37-57), [18](p403), (see also [51] for
an extensive discussion). As a medium, it comes with its own particular modes of
articulation, ideological positions, and practices through which various profession-
als construct meaning [19](p37-57), [51]. The narrative mode is one of the modes
that can be used within a multimedia presentation to form semantic relations be-
tween artefacts through the processes of showing and telling. The actual process of
narration takes place through various signs acting as narration devices.
3.3 Summary
In this chapter, we analysed the Van Gogh Gauguin exhibition, in order to establish the
elements for our descriptive framework, which should help to improve Cuypers’ ability to
generate multimedia presentations. We used semiotic theory as the basis for our investiga-
tion because semiotic theory has influenced museums to move beyond passive mechanical
transmission of information to the public.
We divide our discussion in two parts. First, we investigate environmental sign systems
that are commonly found throughout museum exhibitions but do not contribute to an
exhibition’s narrative. We used the example of a poster giving directions to discuss the basic
elements required for the process by which meaning is established (semiosis). The form of
a poster was chosen because it is the level of multimedia presentation the Cuypers system
can generate automatically at the time of writing this paper. As a result we established
a set of relevant communication elements and their attributes, as well as processes (e.g.
rhetoric tropes) that can manipulate these elements.
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The second part of our investigation extended the established findings by those elements
and related processes that are required to extend the single event of an environmental sign
system to a sequence of events re-presented from a particular point of view through media
and modes over time. The results of that investigation should help to shape the ongoing
research in which the Cuypers system is embedded, such as the discourse model.
In the following chapter, we will apply the findings of this chapter to regenerate a
multimedia presentation generated by the Cuypers system. The aim is to show that the el-
ements of our descriptive framework can be used to make the communication of multimedia
presentation more effective.
Chapter 4
A Cuypers presentation evaluated
and redesigned in terms of the
description framework
Having acquired the basic elements of our description framework through the investigation
of discourses in the museum domain (see Chapter 3), we may now return to the digital
domain to evaluate and redesign a multimedia presentation generated by the Cuypers
system.
The objectives of this chapter are as follows:
1. Identify all the signifying elements, rhetorical relations, and motivations behind a
presentation currently generated by the Cuypers system.
2. Evaluate the communicative effectiveness a multimedia presentation generated by
the Cuypers system.
3. Put forward a new presentation that builds upon the criticisms made in the evaluation
process.
In undertaking these three objectives, we aim to demonstrate that future implementa-
tions of the description framework directly into the Cuypers architecture could potentially
yield presentations that may communicate more effectively than those currently being
generated.
4.1 The Presentation – a structural analysis
The key to performing an effective evaluation will be to break down the structure of a
Cuypers presentation into the smallest signifying units, or sememes [39](p70), to reveal all
components of communication. The static visual elements of the presentation, as they are
visually distributed on the screen, are shown in Figure 4.1. This ‘screen dump’ represents
36
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Figure 4.1: A screen dump from a presentation generated by the Cuypers system. Note:
the presentation also contains a spoken commentary (same as the text) and a number of
other images showing examples of the clair-obscur technique. These images follow the one
shown in this figure.
CHAPTER 4. A CUYPERS PRESENTATION EVALUATED AND REDESIGNED 38
Figure 4.2: The temporal structure of the Cuypers generated multimedia presentation,
partly adapted from [97].
the presentation at some random moment in time, using some user-defined generation pa-
rameters (such as screen size and particular skill level). Since this layout does not change
drastically throughout the presentation it adequately serves as the basis on which to eval-
uate the general visual layout of elements for the whole presentation (and every other
presentation which Cuypers generates using these parameters, since the system currently
uses the same rhetorical template for every presentation it generates) [44](p10). Tem-
porally, this presentation occurs across an 80 second time-line along which the following
multimodal elements are organised:
• Static:
– Visual elements: 8 images (presented sequentially over time)
– Textual elements: title, heading, description, 8 labels
• Temporal:
– Auditory elements: music, narration
– Visual transitions: fade in, fade out
The temporal structure of the presentation is represented in Figure 4.2. This figure
also depicts the rhetorical structure of the presentation in terms of Rhetorical Structure
Theory [68] and communicative devices [86] used by Cuypers to perform the spatiotemporal
layout of media elements in the presentation1.
1At the time of writing, ongoing research and discussions on issues relating to communication and a
formatting model for hypermedia have resulted in the communicative devices model being superseded by
the Hypermedia Formatting Objects (HFOs) model, which is described in detail in [69](p22-39).
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Figure 4.3: An example of an simple RST analysis showing nuclear and satellite rhetorical
relations, adopted from [67].
As was briefly discussed in Chapter 1, Rhetorical Structure Theory, or RST, is a formal
vocabulary used to describe a specific set of rhetorical relations that occur in written
texts [68]. “Because RST generally provides an analysis for any coherent carefully written
text, and because such an analysis provides a motivated account of why each element of
the text has been included by the author, it gives an account of textual coherence that
is independent of the lexical and grammatical form of the text” [67] (italics included for
emphasis). Written texts that are described in terms of RST result in a computable
structure of nucleus and satellite relations that represent the argumentation structure of
text spans [68]. An example RST analysis is shown in Figure 4.3, which can be read from
left to right by following the numbers 1 through to 5. Note that text spans are in a linear
temporal sequence and mono-modal. This is somewhat in conflict with multimedia, where,
although also linear, multiple elements may communicate concurrently through multiple
modalities.
Geurts [44](p10) states that, in order to generate a presentation, Cuypers takes as
input an RST structure encoded as XML. A representation of the RST structure that
Cuypers uses is shown in Figure 4.4. This RST structure contains no styling information
and so styling relies on a combination of communicative devices and decisions made by
the Cuypers system. An implication of such a process is that anything not described as
part of the RST structure must therefore be hard-coded into the output format of the final
presentation. As shown in Figure 4.4, the music’s rhetorical function is not related to other
elements in the presentation, since it is not considered by the creators of Cuypers to have
a formal rhetorical function in the presentation.
As can be seen in Figure 4.4, the rhetorical relations established by the creators of
Cuypers between elements in the presentation include example and elaboration. If these
relationships are taken at face value – that is, without scrutinising the lexical, semantic,
or spatial attributes of the elements – their relationship can be understood as: ‘the images
are an example of the title and the description and the narration are an elaboration of
the title’. In other words, just in terms of RST, the creators of the Cuypers consider the
title the most important part of the argument being presented; all other elements in the
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Figure 4.4: A rhetorical structure that Cuypers takes as input to generate all presentations.
presentation satellite the title.
As we previously discussed in Chapter 1, the communicative devices used in the pre-
sentation generated by Cuypers include adjacency and bookshelf [44](p11). The adjacency
device basically tells Cuypers that elements should be spatially (visually) “as close to
another as possible” [44](p11). The device, however, does not define exact distances or
orientation for the element being displayed — decisions that are left up to Cuypers to
solve by means of quantitative and qualitative constraints [45]. On the other hand, the
bookshelf order device, states that elements should be placed from left to right and top to
bottom in some particular predefined order relevant to the domain or context (ordered by
date, for instance).
In the case where a bookshelf device cannot fit elements spatially, as is the case in the
current presentation, elements must be distributed temporally in a sequence, one after the
other [44](p11), [86]. This is shown in the distribution of images, text labels, and transitions
in Figure 4.2. How long elements should remain on the screen before being replaced by
others remains undefined by the bookshelf device. So, Cuypers decides the appropriate
screen time of each element. In the case of the current presentation, this occurs in 10 second
intervals in which an image, a label, and transitions between the images are coordinated
into an temporal semantic unit: an image fades-in at the same moment when a label is
shown, after 8 seconds the image fades out and the label disappears to be replaced by a new
label and the next image fades in. The bookshelf device gives no specification as to how
far on-top or next-to each element should be to one another. Again, such decisions are left
for Cuypers to sort out through its quantitative and qualitative constraint solver [44](p38).
As we stated in chapter 1, Cuypers does not have the means to self-evaluate the quality
of a generated presentation in terms of some established design criteria. The quality of the
presentations relies solely on the rhetorical structure and communicative devices, which
may not result in an optimum design solution.
To summarise, we have identified all the elements that make up the presentation both
on the spatial and temporal levels (Figure 4.2). In addition, we have identified all the
rhetorical relations described in terms of RST between elements as defined by the creators
of the Cuypers system (Figure 4.4). By examining the definition of particular communica-
tive devices used in the presentation, we identified which elements Cuypers positions in
space and time. We also pointed out that Cuypers relies on communicative devices and a
rhetorical structure which only function to spatiotemporally present information, but not
necessarily to communicate it.
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Finally, in all the previous chapters we argued that producers of multimedia try to
achieve various communicational goals through the end product. This means necessarily
that various discourses will be involved not only during the development of the application
but also during the application of the tool by the end user. The problem with the current
Cuypers system is that the underlying assumed communicative goals are not made explicit,
a fact that is reflected in the weak user and discourse models. The aim of the ongoing
discussion in this chapter is to provide the means to overcome such problems.
Having analysed the macro structure of a Cuypers presentation we now take a more
detailed look at the micro structure of a Cuypers generated presentation screen, as pre-
sented in Figure 4.1. This analysis forms the basis for our suggestions for a redesign of
Cuypers presentations applying the description framework established in Chapter 3. Thus,
we actually apply the facts and rules of our description framework not only for the purpose
of a critical analysis but also for the generation process.
4.2 Evaluation
We evaluate a Cuypers presentation using a three-phased approach. In the first phase,
the presentation will be deconstructed into basic visual elements and examined as a static
visual composition. The evaluation will involve, for instance, examining figure-ground
relationships and the information value of static compositional elements. In effect, the
initial phase of the evaluation will provide an analytical discussion of the communication
processes as it takes place purely through the visual layout.
The second phase of the evaluation involves looking at the presentation from a temporal
point of view. That is, how does communication unfold over time, and what function, if
any, does time play in meeting the presentation’s communicative goal? This stage of
the analysis focuses on elements such as the use of music and narrative elements in the
presentation, revealing the effectiveness elements that dynamically signify over time.
The third phase of the evaluation focuses on discipline-specific issues in the presentation.
For instance, does the presentation work well from a museum education standpoint? From
each of the three phases, we will derive a number of criticisms, which we will address in
the redesign process outlined in the last section of this chapter.
4.2.1 Evaluating the presentation as a visual composition
The first phase of the evaluation focuses exclusively on the layout of elements as shown in
Figure 4.1. For reference and clarity, the elements of the composition have been labelled
and framed in Figure 4.5.
Frame of reference and figure-ground relationships
As a visual composition, the presentation is composed of various visual elements forming
five figure-ground relationships within one frame of reference. In this instance, the flesh-
coloured background denotes the overall frame of reference for the composition; it delimits
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Figure 4.5: Elements of the visual composition which are being evaluated.
the user’s attention to the limits of the composition and implies that everything contained
inside the frame is somehow related and should be considered a unified semantic unit.
Looking at the composition in terms of figure-ground relationships, we can classify the
five figures on the flesh-coloured ground:
• The tile: “Chiaroscuro & Rembrandt Harmensz van Rijn”,
• the image,
• the label: “Self Portrait (1661)”,
• the heading: “Chiaroscuro”,
• and the description of chiaroscuro.
The underlying motivation of the presentation is to suggest an order in which the user
perceives the elements in the composition. As can be seen from the RST structure of the
presentation (Figure 4.4), the title is the nucleus of the argument being presented and
so it should be the first element that the user perceives. Less important is the textual
description, which functions to rhetorically elaborate on the title and even less important
are the images, which rhetorically function as examples of the title. In other words, the
RST structure facilitates the relation of compositional elements on the basis of framing
and information value (combining both results in the salience of an information unit) to
ultimately achieve communication [60](p183).
The RST intended salience of title, description and explanation does not, however,
stand out in Figure 4.1, which in fact gives a probable reading order of explanation, de-
scription and title. There are many reasons, for example that
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• there is only one font used throughout the whole presentation: Arial,
• there is little variance in the font size of textual elements, which ranges only between
14, 16 and 20 pixel points,
• the image area consumes an essential part of the available space and is prominently
positioned (the line of reading in western societies goes from top-left corner to bottom-
right corner),
• the image area is more contrasting and more colourful.
Salience is also relevant to the order in which a user will perceive elements within inter-
nal frames. Internal frames are formed when elements are either connected or disconnected
from other elements in a composition by proximity and alignment, “signifying that they
belong or do not belong together in some sense” [60](p183). There are five internal frames
formed within the composition, and all imply some sort of semantic relationship (these
frames are shown in detail in Figure 4.5):
1. Title: the title forms its own frame, as it is neither aligned or in proximity to other
elements in the composition.
2. Image + label: the proximity and shared left alignment of the image and the label
form a single internal frame.
3. Heading + description: the heading and the description are also in close proximity
and share left-alignment, forming another internal frame.
4. (Image + label) + (heading + description): these internal frames are linked together
through close proximity and top alignment, forming a further internal frame.
5. Title + ((image + label) + (heading + description)): the title, being centre-aligned
across the other internal frames, forms a taxonomical relationship with the other
internal frames of the composition.
It can be argued that, although the elements in point 5 are presented as taxonomically
related, the internal frame formed around the five elements has little information value in
relation to the communicative goal. That is, these elements have little semantic relationship
to each other and serve a questionable function in meeting the communicative goal. The
lack of information value becomes apparent once the presentation is evaluated at a lexical
and visual-layout level.
On a lexical level, the title, “Chiaroscuro and Rembrandt Harmensz. Van Rijn”, as-
serts that the composition is about two entities: a concept (chiaroscuro) AND a person
(Rembrandt). However, the textual description does not support the assertion made by the
title because it never makes reference to the person ‘Rembrandt’. The description reads
as follows:
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“Clair-obscur (French) and chiaroscuro (Italian) both mean ’light-dark’. Both
terms are used to describe strong contrast of light and dark shading in paintings,
drawings and prints. Although the effect had already been used for many
years, the term only came into fashion in the late sixteenth century. The
Originally, the word came from Italy. The painter Caravaggio (1573-1610)
made chiaroscuro his trademark. He was a master of at painting illuminated
scenes in dark settings.”
Although the description text clearly defines the chiaroscuro technique, it actually
refers to another painter, the Italian painter Michelangelo Merisi da Caravaggio; an artist
of another time (1573-1610) and place (Caravaggio, Italy). In other words, the description
does not directly support the communicative goal.
The same lack of support for the communicative goal occurs on the visual-layout level.
The image may validate that Rembrandt did in fact use the chiaroscuro technique in his
work, but does not educate the user as to how Rembrandt used the chiaroscuro technique
in the image shown, or in any other of his works.
So, even though the image and the description are visually composed as if they are
semantically related, the description never makes reference to the image. In short, the
contents and visual layout of the description text and the image only weakly support the
communicative goal of the presentation.
Summary of criticisms
From evaluating the presentation as a visual composition, we derived the following criti-
cisms:
1. Incorrect use of style can decrementally influence elements in the presentation leading
to an incorrectly perceived order in relation to the rhetorical structure.
2. Incorrect use of internal framing can form unrelated signifying relationships.
3. Content does not directly meet or support the communicative goal2.
4.2.2 Evaluating the presentation as a temporal composition
The second phase of the evaluation focuses exclusively on the temporal layout of elements
as shown in Figure 4.6. The dynamic temporal elements which we evaluate include:
• The images and labels presented in a temporal sequence with the use of transitions.
• The narration (the description narrated word-for-word by a female voice).
2It needs to be mentioned here that the Cuypers system does not have control over the content on a
deep-semantic level. The reader needs to be reminded that missing reference points are a general problem
in the automatic generation of multimedia presentations using “random” material. There is and will be the
risk that material is combined that is not fully complementary, resulting in misperception by the reader.
CHAPTER 4. A CUYPERS PRESENTATION EVALUATED AND REDESIGNED 45
Figure 4.6: The temporal layout of the presentation.
• The music (a work composed by the classical music composer Johann Sebastian Bach
(1685-1750)).
Elements presented in a parallel temporal sequence will always be perceived by a user as
being semantically connected. Because the images and the narration played back in paral-
lel, when the user watches the presentation they will most likely perceive these two elements
as being semantically connected, when in fact, they are not. For instance, from 23.30sec
to 29.20sec, the narrator says “the painter Caravaggio, 1573 to 1610, made chiaroscuro his
trademark. He was a master of painting illuminated scenes in dark settings.” At the same
time as these two sentences are being narrated, the third and fourth images in the image
sequence are displayed (see Figure 4.6 above). There is no reason for a user not to think
that image number four (portrait of Johannes Wtenbogaert) is an example of Caravaggio’s
work, when in fact the work was created by Rembrandt. Such a phenomenon may occur
because of the overlap of rhythms between the narration and the sequence of image.
The same kind of ambiguous synchronisation relationship occurs with the music being
played in parallel to the narration and the sequence of images (as also shown in Figure 4.6).
The user may assume that there is some utilitarian or communicative relationship between
the music and the other elements in the presentation (e.g. the music represents the music
of the time), when in fact, there is not. Bach was born in 1685, 14 years after Rembrandt’s
death, so it was impossible for Rembrandt to have ever listened to a Bach piece. Given
that there is no clear functional reason for the music to be part of the presentation, we can
only conclude that the music plays an aesthetic function that acts to reinforce an archaic
ideological position relating to classical music and the ‘fine’ arts. Such re-contextualisations
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are considered by museum professionals as misleading users [84].
Issues relating to rhythmic harmony become apparent once one evaluates the rhythm of
temporal elements in the presentation. For instance, the fade in/fade out transitions used
on the images forms a progressive rhythm, while the replacing of the labels one after another
forms alternating rhythm. Because these elements are internally framed by proximity, the
mix of alternating and progressive rhythms breaks the harmony of the design. Further
harmony (and cohesion) is broken by textual labels constantly visually changing x and y
axis positions as they are replaced throughout the temporal sequence.
Summary of criticisms
From evaluating the presentation as a temporal composition, we derive the following crit-
icisms:
1. Temporal synchronisation of semantically unrelated elements form ambiguous signi-
fying relationship and information values.
2. Music’s aesthetic function reinforces archaic ideological position.
3. The mix alternating and progressive rhythm breaks the harmony of the temporal
design.
4. Position changes of labels breaks cohesion and harmony of the design.
4.2.3 Evaluating discipline-specific concerns
In this final phase of the evaluation process, we discuss some concerns that different disci-
plines, such as multimedia and hypermedia researcher or educationalists, may have towards
the current presentation.
Multimedia and hypermedia development
The way that arguments are constructed in hypertext/hypermedia differ significantly from
the way they are structured in other media [25, 62], including multimedia. Johnson and
Blair (in [25](p86)) describe hypertextual argumentation as “digressive, rhetorical, repet-
itive, ill-organised, incomplete, and multi-functional”. Again, this is in sharp contrast
to arguments structured in the presentation using RST, which, according to Mann and
Thompson [67], are supposed to be “coherent carefully written text[s]”.
All content for the presentation originally comes from the Rijksmuseum website, a
hypertextual context. Because the content has been taken from a hypertextual context, it
inherently uses hypertextual argumentation structure. In the presentation, the ill-organised
nature of this hypertextual content is evident when one examines the last two sentences
of the description: “The painter Caravaggio (1573-1610) made chiaroscuro his trademark.
He was a master at painting illuminated scenes in dark settings.” Within the context
of the Rijksmuseum website, including the two sentences about Caravaggio makes sense
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because the word “Caravaggio” is highlighted as a hyperlink. In the context of the Cuypers
presentation, however, these two sentences have no semantic relationship to either the title,
the sequence of images, or to the communicative goal3.
Education in a museum environment
Though Cuypers as a system is merely understood by the creators as an “information
provider” it seems that the system designers also have other communication goals in mind.
Take the following quote as an example:
“The user (studying art history) just asked the system to explain the use of
the chiaroscuro technique (strong context of light and dark shading) in the
paintings of Rembrandt van Rijn” Geurts [44](p9).
From a museum education standpoint, in order for a presentation to be used as an effec-
tive pedagogical tool it should support either self-exploration, humour, or play [84](p20).
The current presentation does not demonstrate any of these qualities.
Part of the reason why the presentation does not support self-exploration or play is
because of its multimedia structure. Hardman [48](p2) states that, multimedia is a “col-
lection of multiple units of information that are constrained by temporal synchronization
relationships” and hence multimedia is constrained in terms of interaction to starting,
stoping and pausing. The presentation needs to be designed differently if it is to support
at least self-exploration.
Summary of criticisms
From evaluating discipline-specific concerns, we derived the following criticisms.
1. Hypertextual rhetorical structure used in a multimedia context.
2. No support for varying discourse principles depending on the communication goal.
Having a better understanding of the specific problems of Cypers presentations we at-
tempt now to redesign the same presentation space according to the description framework
developed in Chapter 3.
4.3 Redesign of a Cuypers presentation
Figure 4.7 demonstrates a redesign of the presentation to address the criticisms of the
presentation as a visual composition. Ideally, Cuypers would generate something similar
to this screen as a response to the user’s initial query about how Rembrandt used the
3Again, the Cuypers system does not have control over the content on a deep-semantic level, which
makes the reuse of material in a different context difficult.
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Figure 4.7: A possible design solution for dealing with compositional criticisms of the
presentation.
Figure 4.8: A possible design solution for dealing with both spatial and temporal criticisms
of the presentation.
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chiaroscuro technique in his works. Figure 4.8, on the other hand, demonstrates a possible
solution for addressing the criticisms of the presentation as both a temporal and spatial
composition. Again, ideally, Cuypers would generate something similar to this second
screen as the result of the user selecting the ‘Musical Allegory, 1626’ image or hyperlink
from the table seen in Figure 4.7.
By systematically stepping through the criticisms outlined in sections 4.2.1, 4.2.2 and
4.2.3, we will explain how the elements of our description framework were used to change
the contents and the spatiotemporal properties of elements in the redesigned presentation
and hence significantly enhance the communicative efficiency of presentations generated
by the Cuypers system.
4.3.1 Addressing the criticisms of the presentation as a visual
composition
In the evaluation of the presentation as a visual composition, we made the following criti-
cisms about the original presentation.
Criticism 1 - Unstructured use of salience may cause the user to perceive
elements in the presentation in the incorrect order in relation to the rhetorical
structure
In the redesigned presentation, in order for elements to be perceived in the desired order,
it was necessary to manipulate the formatting objects and internal framing of the original
presentation. The order of perception we sought in Figure 4.7 was:
1. Title
2. Headings
3. Description
4. Table of images
For the title to achieve a significant degree of saliency over other elements in the com-
position, we selected a near-black colour that would contrast strongly against the new
white background. In addition, the title is isolated from all other elements and framed
with 32 pixels margin. This isolation and contrast allows the title to confidently compete
for perceptual dominance against other very salient elements, such as images. To make
the title even more salient, we used the Verdana (bold) font at 32 points, instead of the
Arial (bold) font used in the original presentation. Verdana is a much bolder font than
Arial at the same font-size. So, when Verdana is used in combination with a colour that
will contrast against a ground, it can make textual elements relatively more salient than
would be possible with Arial.
To make the headings less salient than the title, we made their font-size around 40
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To make description texts less salient than the headings, we used the Arial font at 12
point. We used the same grey font colour for the headings and the description text to form
a visually cohesive tie between them.
In order to reduce the salience of images, we made them significantly smaller than
in the original presentation. In the original presentation, only one relatively large image
was displayed on the screen. In the regeneration, all the images are grouped into a table
structure and presented as a taxonomical subset of the heading “Example works”. In
order to make the image table a taxonomical subset of this heading, the table of images
was centre-aligned and made 35 pixels smaller in width than the width of the descriptive
text above it. Making the images a subset of a heading lowers their overall salience in the
composition.
The way salience has been used in the redesigned presentation addresses specifically
the order in which we want the user to perceive elements of the composition: firstly, the
title; secondly, the headings; thirdly, the description and fourthly, the example works table.
We achieved this aim by making elements bigger or smaller, lighter or darker, or by using
of internal framing to connect and disconnect elements from each other. By effectively
creating an order of perception, we have adorned each element in the composition with its
own relative information value, which in turn increased the overall information value (and
communicative efficiency) of the redesigned presentation.
Criticism 2 - Incorrect use of internal framing
In the original presentation, internal frames that were not semantically connected were
not sufficiently unconnected to be visually perceived as separate (as was the case with
the description and the example image - see Figure 4.1). In the redesigned presentation,
disconnection between internal frames is made explicit through the use of visual lines. For
instance, in Figure 4.7, we place a light-blue line exactly in between the two content frames
to explicitly disconnect the description on the left hand of the screen from the description
and table of images on the right hand side of the screen. The blue line, however, does not
split the framed relationship between the title and the two content frames. In addition,
we top-aligned the blue line with the two frames, and made the blue line taller than the
height of either frame, so not to imply that the blue line is connected to either frame.
Criticism 3 - Content in the presentation does not support the communicative
goal
In order for the textual content of the presentation to support and meet the communicative
goal, it was necessary to create a new description and rewrite the title4. For the title
to support the communicative goal, it was necessary change it from “Chiaroscuro and
Rembrandt Harmens. van Rijn” to “How Rembrandt used chiaroscuro”. Through flipping
4The approach taken here stretches the current Cuypers approach quite drastically, as Cuypers takes
information as it is retrieved from the database. Here we just suggest what can additionally performed
with respect to automatic text adaptation. Further research has to show if such an approach is feasible.
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the order of the words, and through the substitution of the original “and” for “how” and
“used”, the title now gives a more semantic overview about what the user will find on the
screen (Figure 4.7). The words “Harmens. van Rijn” have also been omitted from the title
as, contextually, the metonym “Rembrandt” is sufficient to stand for the artist’s full name.
The new description principally states how Rembrandt generally used the chiaroscuro
technique in all his paintings:
“Rembrandt Harmenszoon van Rijn’s (1606-1669) use of the chiaroscuro tech-
nique was more ambitious than of other artists of his time: instead of using
chiaroscuro to create drama, Rembrandt would use the technique to compose
every aspect of his paintings. His use of light and shadow gave his subjects a
sense of presence and three-dimensionality.”
Having explained how Rembrandt generally used the chiaroscuro technique in his paint-
ings (which directly meets the communicative goal), this paragraph is followed by compli-
mentary information about Rembrandt’s mastership of the chiaroscuro technique:
“Rembrandt, following in the tradition of Caravaggio, is described as a master of
chiaroscuro, having perfected the technique throughout his career as a painter.
Rembrandt learned the chiaroscuro technique as a pupil of Pieter Lastman
while living in Amsterdam, between 1623-1624.”
Providing complementary information provides the user a wider discourse in relation
to their original query. If the user would like to know specifically about the chiaroscuro
technique, they have the option of selecting a hyperlink to its definition. If the user would
like to know specifically how Rembrandt used the chiaroscuro technique in one of his
paintings, then they may select and image or hyperlink from the table of images on the
right hand side of the screen. As stated previously, Figure 4.8 is the result of the user
selecting either the image or the hyperlink labelled “Musical Allegory, 1626”.
Figure 4.8 meets the new communicative goals of ‘how did Rembrandt use chiaroscuro
in the painting Musical Allegory ’ through the use of both spatial and the temporal coor-
dination of elements5.
4.3.2 Addressing the criticisms of the presentation as a temporal
composition
In the evaluation of the presentation as a temporal composition, we made the following
criticisms about the original presentation.
Criticism 1 - Temporal synchronisation of semantically unrelated elements form
ambiguous signifying relationship and information values
In the redesigned presentation, we addressed the issue synchronising temporal elements
in such a way that elements now semantically complement each other. In order to do
5Most of the content for Figure 4.8 was adapted from the Rijksmuseum website.
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Figure 4.9: Example of possible solution to synchronisation of temporal elements, based on
semantic relationships that are formed through temporal synchronisations of modalities.
this, we embedded a mini multimedia presentation inside the redesigned presentation. The
mini presentation is displayed in Figure 4.8, framed on the left hand side. In this mini
multimedia presentation, we have synchronised over time the movement and zoom of a
simulated camera with some narration: as show in detail in Figure 4.9, as the narrator
speaks, the camera would simultaneously move and zoom into particular areas of the
picture which are directly related to what is being spoken by the narrator. Note, generating
the multimedia presentation automatically requires better ways of annotating the original
material, so that the presentation engine not only knows which material can be used for
such a presentation style but also how to manipulate the material. This requires more
research.
Criticism 2 – Music’s aesthetic function reinforces archaic ideological position
We included appropriate music into the presentation.
Criticism 3 - The mix alternating and progressive rhythm breaks the harmony
of the temporal design
We removed those transitions that broke the harmony of the original presentation.
Criticism 4 - Position changes of labels breaks cohesion and harmony of the
design
In the redesigned presentation, elements, such as labels, which moved around in the original
presentation are now presented at the same position.
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4.3.3 Addressing discipline-specific criticisms
In the evaluation of discipline-specific criticisms, we made the following criticisms about
the original presentation.
Criticism 1 – Hypertextual rhetorical structure used in a multimedia context.
To overcome the criticisms of hypertextual structures being used in a multimedia presen-
tation, we designed the whole presentation as a hypermedia presentation. The rhetorical
features of the unstructured nature and redundancies of hypertext are evident through-
out both Figures 4.7 and 4.8. For instance, Rembrandt’s affiliation with Pieter Lastman
is mentioned on both screens. In addition, both screens provide hyperlinks to the terms
‘Rembrandt’ and ‘chiaroscuro’.
Criticism 2 – Missing interaction
In the redesigned presentation, we focused on implementing self-exploration. We interpret
self-exploration to be a user’s ability to explore the contents of a presentation without
having a strict linear navigation structure imposed upon them by the creators of the
presentation: in effect the user is free to create their own interpretations/meanings from
the text through their own exploration. Self-exploration is made possible through the
inclusion of visual hyperlinks and various interactive tools. For instance, on both screens,
many visual hyperlinks are included throughout textual descriptions as a means for the user
to explore the contents related to the communicative goal. To support the user in freely
reaching a communicative goal through their own active self-exploration, unrestricted paths
to exploring the contents have been included. For instance, the user may explore in any
order how Rembrandt used the chiaroscuro technique in each of his painting. Alternatively,
the user may choose not to view any of the paintings at all, and may simply explore
other areas of interest. This ability to explore the content freely is achieved through
hyperlinks such as ‘Rembrandt’, ‘Rembrandt as a pupil of Pieter Lastman’, or ‘tradition
of Caravaggio’, or even through the search tool provided on the left.
To further support self-exploration, in Figure 4.8 the redesigned presentation includes
four additional interactive tools:
• A set of presentation control buttons and a slider,
• a hand tool,
• a zoom tool,
• and a button to explore the image ‘full-screen’.
The user may use the presentation control buttons and slider for controlling the play-
back of the mini multimedia presentation show in Figure 4.8. The function of the buttons
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includes play/pause and stop. The function of the slider is to freely jog through the mini-
presentation. The function of the hand tool is to freely explore the image in the mini
presentation by dragging the camera along the x and y axis. The function of the zoom
tool is to explore the image shown in the mini-presentation in greater/lesser detail. The
function of the ‘full-screen’ button allows the user to explore the image with a significantly
larger viewing area without the interference from other multimodal elements.
Possibly an unlimited number of other tools and features, such as forward and back
buttons, advance search methods, could be designed into the presentation to aid in self-
exploration (and usability) and as a means of better meeting the communicative goal of
the redesigned presentation. We have, however, constrained the redesign to address the
basic criticisms outlined in this chapter within a limited set of multidisciplinary discourses.
In other words, we are here confronted with those problems described in chapter 3 in the
context of the exhibition as a narrative. The problem with this type of communication aids
is that they are very difficult to be achieved automatically, as they require an understanding
of the multimedia material on a deep-semantic level. We are aware that a great deal of
research is required with respect to making content accessible as well as manipulating it.
4.4 Conclusion
In this chapter we decomposed a typical Cuypers presentation into its basic signifying
elements and evaluated as well as redesigned it based on our description framework we
developed in Chapter 3. Through the evaluation process, we were able to critique the
spatial and temporal quality of the presentation. In our redesign we proposed a new set
of designs that addressed all criticisms raised in the evaluation process. As a result, the
new hypermedia presentation should theoretically communicate more effectively than the
original multimedia presentation generated by Cuypers.
Chapter 5
Conclusion
The aim of this paper has been to demonstrate how the use of theory in graphic design
and semiotics can help to improve the communicative efficiency of multimedia presentations
generated by Intelligent Multimedia Presentation Systems (IMMPS). The system that has
been the focus of this paper is Cuypers, an IMMPS currently developed at the Multimedia
and Human Computer Interaction group at CWI in Amsterdam.
Initially, it was shown that the current approaches used by IMMPS researchers were lim-
ited in their communicative efficiency. In particular, we demonstrated that existing IMMPS
lack much of the communicative sophistication currently seen in commercial-grade multi-
media and hypermedia products. In order to overcome these limitations, we argued that
IMMPS researchers need to better consider the motivations for constructing a multimedia
presentation. Identifying the motivation for constructing a presentation may determine
the disciplines that should be involved in the processes of generation, evaluation, and col-
laboration and hence result in more effective communicative outcomes. In addition, we
argued that all multimedia presentations are a form of representation and that authors of
multimedia may commonly need to draw on theories of representations to generate and
evaluate presentations. Since multimedia authors draw upon theories of representation, we
deduced that IMMPS will more than likely have to base their generation and evaluation
processes on theories of representation to meet their motivated communicative goals.
As Cuypers generates multimedia presentations using data from the domain of musea
for the fine arts, we studied how effective multimedia communication is constructed within
a museum exhibition. For the discussion, we deconstructed a static visual composition of
an exhibition as well as the overall design of the related exhibition. It was shown that
every element in a multimedia presentation, and all those disciplines involved in putting
one together, function in unison to reach motivated communicative goals. In doing so, we
demonstrated that multimedia is not simply the spatio-temporal amalgamation of differ-
ent media, but that each medium comes with it own complex combination of established
disciplines and discourses that impact upon the generation, evaluation, signification, and
collaboration of all media elements in a multimedia presentation.
As an outcome of the study, a description framework was formulated by drawing on
the discourses of various key disciplines involved in building a museum exhibition. We
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did this to show the validity of our initial assertion that effective multimedia generation
is always a multidisciplinary activity and that designers require a shared discourse and a
multi-disciplinary description framework in order to generate, evaluate, and collaborate in
designing multimedia presentations.
We demonstrated the validity of the description framework as a tool for evaluating and
generating multimedia presentations by applying it to the analysis and the redesign of a
Cuypers generated presentation. The evaluation covered three levels: spatial, temporal,
and discipline-specific aspects of the presentation. We then redesigned the multimedia
presentation, solving and improving upon all criticism identified in the evaluation process.
The outcome of the redesign was a presentation that could potentially communicate more
effectively than presentations currently generated by the Cuypers system.
The next step forward for Cuypers would be for its creators to attempt to implement
into Cuypers’ architecture all functional aspects proposed in this paper – this, however,
remains a subject for further research and beyond the scope of this work.
We have, nevertheless, shown that there is great potential to vastly improve the com-
municative efficiency of IMMPS such as Cuypers through bringing together of multidisci-
plinary discourses. What is innovative in our approach is our attempt to extend IMMPS
discourses beyond traditional artificial intelligence, linguistic, and print discourses, and to
consider the experience and knowledge of disciplines that have been, for a very long time,
effectively doing in multimedia development what IMMPS are now moving towards.
Given the academic, educational, and commercial demands for highly adaptive and
interactive hypermedia experiences, it is surprising that IMMPS-like systems are not yet
greatly in demand. This lack of demand may reverse soon, given the majestic adaptability,
flexibility, and tailorability promised by the arrival of the Semantic Web and its related
technologies [21]. If IMMPS do come into fruition, in our belief, they will have fundamental
impact on the way designers think about constructing and delivering hypermedia.
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